



Vtiup&ra J'^ykiivh}>'i I'uhlio LlbraVf 
Oovt. of M'wi lictiga) 








ULAtrair OT LOaiC TO HrMPHYSlCS Ac. 



si^eaces, the metaphysical aide of the question—how 

far our experiences, t. e., ous sensations and feelings actually 
resemble and agree with things as they are in themselves in- 
^ppendent oi our sensations. 

It is to be noted also' that this view of L^ic Is not adopted 
in all logical treatises. The subject-matter of Metaphysical 
Logic is more extensive than that of the ordinary Logic. 
Metaphysical Logic is not distinguishable from Metaphysics 
proper. Lotae's Logic may be cited u its example. 

“It cannot be pretended that logical principles can be 
altogether irrelevent to the abstruse discussions of philosophers, 
nor is. It possible but that the view we are led to take of the 
"problem which Logic proposes, must have a tendency favour¬ 
able to the adoption of some one opinion on these controverted 
subjects, rather.than another. For Metaphysics, in endeavour¬ 
ing to solve its own peculiar problem, must emplo;^ means, 
*the validity of which falls under the cognizance of Logic. The 
moment the science of Metaphysics begins to draw inferences 
from evidence. Logic becomes the Mvereign judge whether 


its inferences- are well-grounded, or what other inferences 


would 


Mt 


'^is constitutes no nearer or othes relation 
MW Metaphysics, than that which exists betwten 
|wher sqjence.'*—Mill. 

Psychology is 


amr' ” " 


t)VU462 
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—whether of thought, at feeling, or of and their 

relatimi to each other. Logic di^ea not do so ; it is concerned 
with thought only. 

(ii) P^chology is concerned with the processes of con¬ 
ception, judgment‘and reasoning as * they actually occur Itt 
the mind and attempts to systematize them, while Logic studies 
them with a view to regulate diem for arriving at Truth. 
Psychology investigates the nature of thinking correct or incor¬ 
rect ; Logic furnishes criteria by which false reasoning may be 
discAminated from true. It does not enquire how men do 
thUnk, but lays down laws in adbordance with which they thould 
think. So Psychology is empiricial and actual; and Logic is 
regulative and ideal. The regulative and ideal cfaaraeter o£« 
Logic is also to be found in whai is called Empirical Logic. 

(iii) Psychology takes account of thought and all other 
mental processes ; but all its investigations are to be conducted 
with logical principles. In this respect it is narrower or ‘ less . 
general than Logic, which govehis tfte methods of all sciences. 

(iv) Though the provinces of Psychology and Logic gre 
thus distinct, yet the latter can only be satisfactorily studied in 
conn ection with the former. To thoroughly understand Logic, 
it ia necessary to know what is the nature of the thinking mind, 
what are its limitations, what is the character of the process of 
though^ and ‘ how it unites with the dUwr mental rieraente to 
form those concept and judgments which* are thomaterials 
with which Lc^c deals. 

i 3. Logic, * Ethics and Aathetica Logic* like 
Ethln and Asthetics, is a regulative science. Aa Fihica 
atsij^iMOondicioascf right conduct and deter- 
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mines the principles .of criticism and g(3bd taste, so Logic 
assigns the cdnditions of correct thinking and determines the 
principles of different kinds of thought. Logic springs from 
the Psychology of cognition ; Ethics from the Psychology of 
^^1^ and ^Esthetics from the Psyebofogy Willing. ' 

• § 4 .* Logic and tho Special Sciences i—Lqgu is 
the most general 0/ all seitnets. It^ aid is required in all the 
sciences. One name which has been given to Ix>gic, namely 
the science of sciences, very aptly describes the all<cxtensive 
power of logical principles. The cultivators of special branches 
of knowledge appear to have been fully aware of the allegiaace 
they owe to Logic, for that is shown by the very names of 
^those^ciences. The very name of Logic, says Jevons, occurs 
as part of nearly all the names adopted for the sciences, which 
are- often vul^rly called the ‘‘ologies," but arc really the 
logics; the “ O^’ being onlya connecting vowel or part of the 
, previous w’ord. Thus Geology is Logic applied td exp|ain 
the formation of the earths crust; Biology is Logic applied 
to the phenomena of life; P^chology is Logic applied to 
the nature of mind ; and the same is the case with Physiology. 
Zoology, and all other special sciences. 

Though thus related to all sciences, yet Logic* j:he 
cli^sc relations with t hose sciences which treat of Bemg. of 
1 Mi nd and of Linguag'e, for it investigates about 

th^s expresstd in But as we havS seen. Logic does 

not investigate the truth, trustworthiness or validity of Its own 
data and principles,* this task belongs to Metaphysics, the 
criticism of knowledge and beliefs, fts to* the concrete 
•dences, such as Astronomy, Cbemistr)^ Zooh^, Politic^— 
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I.ogic is imbliftd in them all ; tor ^1 the propositions of 

• « ft 

they consist, involve causation, co-existence and' class-likeness. 
Logic is therefore said to be prior to them and adtfv^ them,- 
meaning by prtVr hot that it should be studied earli'erj for 
that is not a good plan*; meaning by a£t>ve not- in dignity, for 
distinctions of dignity amongst liberal studfes are abhui4< 
But it is a philosophical idiom to call the abstract prior /o 
or tAan the concrete ; and Logit is more distract ikaA 

Astronomy or Po/itics or such othtr special sciences. 
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f 1. What Is meant by Thought?-The word 
** thought" has been used in three different senses.—(i> 
popular language, the word ** thought ” ff 
sta{jm£^enomei^ 

(ii) In the language of Ps/chology, it sometimes includes the 
•cognitive factors of consciousness in general, f. e., the element 
of cognition which is combined in all consciousness, (iii 


it 


tt 


sense, it stands for Aconcantion.^ judgminLtaJj |fcaiflniBa,: in 
the latter eMse, it is % nr a jndptn^nt, or a reasoning. 

B. Laws of tV>ught.-trbere are some laws which 
wS'have to observe whember we thinh^ These are called the 

They are three in number.» fX ' 

^rocesfi^of thinking.^ ThisJaw Is called the 

(il) ^ Two cwtr^lctory tcifns cannot both be true at the 
tttte of one and the some individual thing^ 

(iU)|^,OiM of two contradictory terms mtttt«be true, and 
^both ouinot be false at die same time of one *aiid the same 
^Hlttividual tUngl^ This it called the 
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§ 3. Thought and Knowledge i—arises 
homiUhought" mvoiviag compatison. 

I 4* What l8knowledg*6 ?— To have a knowledge of 
thinas meabs to have idcaa_£QEieH>oDdine adeuuateiy to the 


:s and their Qualiti1 | p and relatinna with each other and with 
other thtngSi accomi )antcd..taJ>6liel In their correspondence* 

, * ' " Knowledge is made of afTinnations respecting the order 
oi the world. These afhrmations are the subject of belief, of 
which the ultimate criterion is Action.’*—Bain. 

(Twice two is four; the sun rises and sets; heat causes 
water to boilare affirmations or knowledge, respecting the 
universe. Wc believe them, and show our belief by acting 
on them. When we desire water to boil, we apply heat ;^whicl^ 
is our belief of the affirmationJ 

§ 5. Knowledge should be true.-f'A’n affirmation is 
true, when ojnctual trial, it corresponds to the fact. Tbi^ is 
the^direct pripi Indirectly we may test the truth of affirma-. 
tions by'comparing* one with and^ber. Whenever there is 
^ratradiedon, there mustbe. falsebood^ 

V*. § 6. Limits of l^nowledgei—According to fiain bur 
1 knowledge is limited by our natural sensibilities. Th^ know<. 
abjf is lifhited by our senses and power.,of understanding. 

. S 7. Leibnitz’s Analysis of the Character of 
knowledge:—Knowledge i/ eitheK^^rrsfe or char. The 
clear is again either ron/used or distinct \ and’ fhe distinct either 
"Adequate or inadequate \ is further either symbolical or intuithe} 


indi 



■<K^- 

imuiiiv.e, it is 


'erfect. 


A notion is abttute fftto it is not sufficient to enable usikp 
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recognise tite thing which it represents>when, for example, 
I remember 'some flower or animal which, I have formerlj 
seen, but this remembrance is not sufficient to enable roe to 
recognise its image, or to discriminate it from others which 
resemble it. 

Knowledge is eleoft when it enables us to recognise the 
thing rtpceaented, and to discriminate it from others which 
resemble it.f ^ 

Knowledge which is clear is said to be confuttd when we 
are not able to enumerate mailts sufficient to discrimlnatt the 
thing from others, although it mSy, in reality have such marits 
and requisites into which its notion may be resolved. Thus 
4 we sec that painters and other artists discern well enough what 
is well or ill done; but often are not able to give a reason for 
their judgment, and reply to those who enquire what it is that 
displeases them in the work, that there is 8ometh|pg they, knew 
not what, wanting. 

Knowledge which is clear is said to be dUtinei when we 
know all marks and tests which are sufficient to distinguish It 
froqi fUl other similar bodies when we have the knowledge 
of the different parts of it. f 

A distinct knotdedge of an indefinable notion Is, *howe^, 
possible ndksn It is primitive or setf'evldent'—that is, when h 
is altiflsite. Such a notion can tmly be understood p«r tt, 
and thus wants the requisite of a^definidoiC in composite 

) 

t The drfultfona of and ^j»r<«crhBO<Hsd|aa% given Prof. 
3nliy in hit Psychology is dtffnmt from the dennHionS givee h«e. 

we caji bm ditHnet knowledge Is aeamag to him sAw: sod 
whst we edl aere dker fcaowlSdge is according^ him aMWir/. , 
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notions, inoas>much u the individual component marks am 
known—sometimes clear!/ inde^, but nevertheless confusedly 
-i-such as weight, colour and insolubility in aqua^foitis, and 
others which enter into the notion of gold,—such a knowledge 
as this of gold, thoiigh it be distinct, irnevertheless inadequate.. 
When everything which enters into a distinct notion is di8> 
tinctly known, or wHen the last analysts is reached, the know* 
ledge is adequate, of which a perfept example is not obtainable 
—the knowledge of numbers approaches near to it. 

Sometimes we do not behold at a glance the whole nature 
ofthe thing, but employ eigiA instead of things. We com- 
monly omit, for the sake of expedition, any explication of 
these signs in present thought, knowing or believing that we» 
have such explication in our power. Such knoyrledge is called 

which is the kind* that we employ.in Algebra and 
Arithmetic. Our knowledge of a polvgon of a thousand equal 
sides is of this character. Our (knowledge is symbolic^, 
a notion is very complex, when we are ncM able to think 
together at once all the notions which make it up. . . 

When we are able^ wh olly og _aiifiast taA gmat-extent, to 
think tog ether all the ntaions iqafctng up ■ aiothcr 

of distinct primitive notions is always simply intuitive. 

§ Sm Knowledge, Belief and bplnlonIf we con¬ 
sider truth by relation to the degree and kind of certain^, we 
have to distinguish knowledge, belief and opinion. Here the 
.word ‘'Belief” is ufed in its popular sense and not in its psy¬ 
chological sense. . 

^£nowUdge ^d BsMef differ not only in degree, but in kii2i^ 
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KnowUd^t Ib G certt i"ty fiwndad ttnon inai^t; 

certainty ^ ^nrtftl «j^pQ*» The one it perspicuous and 

obifictive. the other is obscure and 8 ub^ 9 <;lM . Each however 
tuppQge^e other ; and an assurance is said to be a knowledge 
or a belief according as the one element or the other pre¬ 
ponderates. iOpinionjB the admission of something.as true 


when neither insight nor feeling is so intense as to necessitate 
a perfect certaiMj-jt-;? ^ 

§ 9. Doubt and ProbabilitytHF^hat prevents the 
admission of a proposition as certain, is called ap' 

proximation of the imperfea certainty of opinion to the perfect 
certainty or belief is called ^roi/^ilil^.J ^ ' ' 

9 <0. Knowledge, a posteriori and a priori t*- 
Knowledge may be divided into two classes consid««ng4ti> 
Qrjgm,^(i) Igmpingal CH % and (ii) Intuitive or a 

pnori. This distinction is meuphysicat^ 

(Einptrlcal knowledge is derived from experience i?r. 
from the presentation of sense, external and internal. Intui* 
tlve knowledge is not obtained from exp^ence.) The 
doctrine, therefore, of the acquisition of knowledge must 
pmsist of two parts, the first treating of the acquisition of 
knowledge through j»Tju.ri«.nri». the second, 6f 

the acquisition of knowledge thtfiugh the data of insfilUgeasav 
$ 11. UCoowledge,'Particular or Qenentl t-'Snow- 
ledge is either ^art igi^y or COBfiutfi, or Genera^ or 
(The knowledge of.a certain indiv idual t^ng ag a tree ora 
house or other object actually present to qpr senses is 
particular and concrete.^ ^he knowledge respecting a wbok 
dius or spefcies of things is general and Aistrac^ 



•fii tome, 

'tl'ItS. tienaral knowlodge ta nteful.—It ii 
to au^ knowledge in the highest degree of gtforal^* 

' reason is obvious. \ general jH M |jH II lijll' 

^ ^■frntlar aflSrm atiQni in oiii(. It if a vast economy ot 
human nn dwnfndiny. A general law ImablM as to survey 
l^e gince, a wide array of facts^ 

^ S 13> Bacon on the*sicquitltton of knowledge:— 

' Bacon regards the acquirement of knowledge as an interpret-* 
ing of nature or la^, ^ich is a gradual process. He con¬ 
demns the ec^kstic method of discovering tnidt. TMs,^ 
wWch he calls * antlcipa^^g *natur e.* he thus describes: 
leaps from the senses and particulars to the most general' 
axioms/' In contrast with this his own method of “ .interpret* 
ia g n ature " Is one which raises axioms fronttbe senses and 
particulars by ascending steadily, ^step by step, so thst at^last 
the mo^e general may be reached. 

* According to Bacon, “anticipating nature” is unphilosophi- 
cal. This view is an attack on hypothesis. Utis is the 
weakest pohji in Bacon's Without hypoth esis, fcis^ 

cymot i^e progress ; discovyy become a jjngoBsible. 
wanted to level all intellMts. 

‘ $ 14. Bdcon’s IdolasBtMn is not wrong in Uiinking 
tbatdMstind must be cleared of the/phantoms'or* iddas'or 
false concqttiotts n^ch are deeply roc^ in man^s fntrdlect. 
Of diese phantoms or idolasy Bacon enumerates fCur nlascss 
of w^di the fint two are iatiindc and the.8eeoDd two extiiadc: 
r-(i9 Jiai* T^hut at phMhm tf ttu TriU. Thy are die 
m l s t ek ei artsiag firam {else interpretatiCHti of the ft^essiens 
received threu^ eediei. (e) /ds/e r/sraw or pkdithmi ^ dfe 
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Cave. These are the mistakes arising Irom individual peculiari¬ 
ties,—'peculiar education, pajticular frame of mind. ( 3 ) /doia 
Fori or phantomr y the market-place. These are the mistakes 
ariring from the intercourse and socle^ of men with one 
another, i.e. errors due' to language. We’ have words indica¬ 
ting things which do not really exist; at last we think them to 
be existing. ( 4 ) Idola Thei or phantoms 0 / the Theatre. These 
are the mistakes arising from the false theories accepted. 
They are the illusions from the brain, the false systems of 
philosophy. * 

Q 15. Empirical kndwledge and Inductftre 

^ kno^edge is the main business of Indu ctive Logic, f Inductive 
Logic is concerned with our Empirical knowledge. It has 
not much to do vrith Intuitive truths or truths known immediate¬ 




ly./ So Inductive Logic is ^so^c^l^ ^p ipiriq yl Lo gic . 

8 16. Truth : W^at it is.— Truth is the co*rrespanu_- | 

ence ^ or agreement of aj^ gniUon with its objec t. All admit} 
that(by.“ Truth" is understood a harmony, an agreement, a 
qjorrespondence between Qur thought and that which we think 
about.) • 

I 17. Error: What It is.—Truth has been said to 
be the agreement of tjiought with its object. Error is the 
opposite of Truth; Error must necessarily consist in want of 
this agreement ’ • 

9 18. What Is maant by a Science?—Science 
means syMematized knowledge. The perf^ form of know¬ 
ledge is Science, (a Science is (e) a collection ei. general tmtks 
or a iprsteniaUc attempt to arrive at sucif a collection, (^) oea- 

3 
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cerning some particular department of the universe as it 
appears to us, (r) stated in such ^ way as to show how they are 
connected -with and depend upon one another^ 

( 19. The peculiarities of Science;— 

I. It e mploys special me ans and'appliances to jender 
knowledge true. These are the logical methods of dctermin* 
ing truth'. 

II. Knowledge, in the form of Science, is made as emeral 
as possible. Science does indeed endeavour to determine ac- 
curalely individual facts, but this it does with a view to arrive at 
thu>most general truths regarding them. A few isolated facts 
carefully ascertained to be true, would be valuable in them¬ 
selves, but they would not constitute a Science. 


III. A Science embraces a distinct department of the ypyld. 
or groups together facts and generalities that are of a kindred 
sort. The world of reality represents phenomena widely vary¬ 
ing, in character and consequciuiy the affirmations or tniths 
regarding them should be grouped separately. 

IV. A Science has a certain order or arrangement oC topics, 

suitable to its ends in gathering, in varying, and in communicat¬ 
ing knowledge. Every Science has a particular method of pro- 
ceditre for observing, testing and communicating the truths 
ascertained. Still in all of them attention must be given to the 
fbifowing points : * . . 


(a) It is necessary to proceed from the more easily to the 
less easily known. If any fact or generality depends upon or 
presupposes anothef, that other should be stated first in order. 

(j) Whatever is. requisite for proving kny doctrine should 
precede what u to be (foved. 
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(^) The • meaning of all terms should be distinctly given 
before they are made use of. * It is useful to commence with 
the definitions of leading terms. 

- $ 20. Sciences : Theoretical .^nd Practical 

In a theoretical science, we obtain, in the most succinct and 
intelHgible shape, the entire body of existing informations 
relating to one group of kindred’phenomena. In a practical 
science we learn how informations regarding phenomena may 
be utilized for practical purposes. theoretical science teaches 
us h know ; a practical science teaches us to know how to do. 
Logic.is hotbtbeoietlcaJ and .practis.al-> 

§ 21. Sciences : ppsltiye and Ke^ulativa 
*p6sittve science only investigates matters of fact. Its business 
is to describe and inform facts as they arc. A regulative science 
set? forth an ideal and points out what forms facts ought to 
assume. P&)'chology is a positive science ; Logic is a regulative 
' science, in-as-much as it regards Truth an end desired, and 
{)oints out some of the means of attaining it.} 

\ 22. Sciences: Abstract and concrete 
I..ogic and Mathematics are called abstract sciences; while 
Chemisiry, Zoology and such other sciences are conorete. The 

are. the sciences, of the relatjoDS. ixL.wKich, 
thUtgs.aUDd..ta.oM another,, whateve.rl,^J>%rticula.i: &VQgs 
bft that ar^ Each of the concrete_sciences js con- 

cemed with a partimlaT rlass pfsthings. The abstract sciences 
properly precede thtf corresponding concrete sciences. 


523 . Sciences: OeducUYft.and..,lpductlyej— 
’Reductive sciences are those in which the reasonings used are 
mamly Deductive ; and Induaive sciences .dre based ' on 
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ol)servation and experiment through the use of the senses and 
direct consciousness—and on inductive inferences from such 
tacts of experience. Mathematics and Political Economy are 
Deductive sciences ; Chemistry and Botany are Inducliv^ 
sciences. There has been a tendency in recent times to 
restrict the term “science” to Inductive sciences only. This 
narrow signification of science would exclude Deductive 
.sciences from the category. Logic is l>oth Deductive and 
Inductive. 

S 24. Formal Knowledge, Formal Truth and 

# 

Formal Science :—There are for human thought only two 
species of object. For that about which we think must either 
be a thought or something which a thought contains. On this* 
is founded the distinction of Formal knowledge and Real 
knowledge,—of Formal Truth‘and Real Truth. j_The knowledge 
of the form of thought is a Forrn al knowledg e ; and the har¬ 
mony of thought with^lheyor/« of thpughl is a FQlin;iJ..Xruih. 
Thus <j<‘lf-<^nnc!t.!rynry or freedom from contradiction 
le St o f Formal Truth . Formal Truth is Subjective. 

Formal Knowledge is of two kinds : ftn- it regards 
fi) the conditions of thought proper and also (it) the conditions 
of ^ur presentations or representations of externa! things. So 
Formal Truth is of two kinds,:—(t) Logical and (ii) 
Mathematical. We. have two (Formal* Sciences :—(i) 
Logic or at least Pure Logic ; und (ii) Mathemaiics..- 

§ 25. Real Knowledge, Real Truth and Real 
Science ;-^^eal Knowledge is the knowledge of the 
reality of the relation existing between objects of thought. 
Real Truth ‘i? the harmony between a thot^ht and its matter. 
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Agree ment with o bjective facts is the test of Real Truth . Real 
Truth is Objective.^ , 

Real Truths are diudad-into three classes Meta- 
physical Truth, which denotes thehsnnony of thought with the 
Necessary facts of mind; (ii) Psychological Truthf the harmony 
of thought with the contingent facts of mind ; and tiii) Physi- 
cal Xxuthi the harmony of thought with the j>henomena of 
external experience.; 

‘The Real Scicilcos arc the sciences of fact.^fnr the point 
from which they depart, is always a fact, always a presentafion; 
.ithey are Conversant about existehces other than the forms *of 
thpoSbt./ Some of these re.st on the presentation of self-con> 
«otoustiess or the facts of mind ; others on the presentation of 
scientific perception or the facts of nature. The former are the 
mental sciences, the latter the material. 

6 26. What kind of science is the Material 
.Logic ?-*‘All science, all knowledge is divided into two great 
branches; for it is either^i) conversant about the objects 
known or (s) conversant about the laws or conditions under 
which such objects are cognisable.. The former of these is the 


direcl scitnee or science simply; the latter, Refiex rrtWf,—the 
science of scienoe or the method of science. « 

All Real Sciences are conversant about objects known. 
The^ scien ce of science ’falls intqjwoJ^rMj^KIjly Of these, one 
which treats of ^osc condiUons pf knowledge which lie in the 
nature of thought itself is called Pure Logic ; the other, which 
treats of thtjse conditions of knowledge,* which lie in. the 
natur^ not of jhought itself, but of that which we think 

iti* wtiifeh our scientific 
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procedure, should, be j^oyeraed, in so far as these lie in the 
forms of... thoufiht is called Formal ox Subjective or Abstract 
or Pure Logics /The-.SCience wiyeh_ expoun ds the .lews .by 
which^ nur V:iq; jitiric prp<-4?diir »» shputd be governed, in so far 
as these lie in thg ^contenU, materials, or o bjects, a bout wh icii 
^nawled ye is Sf^njiasant, . is called Material, ox Objective or 

• I 

Applidi Logic. So the material Logic has a unique position 
.\niong all sciences. It is not a material science; but closely 
connected with all material sciences ;—it is the science of all 
such sciencesy^) 

' Mill desired to extend die limits of logical method so as to 
test the material truth of pro{)Osition6 ; he thought that be could 
expound a method by which experience' itself and the dbnciu* 
sions of the special sciences may be examined, According to 
Carveth !<eid. Logic is a Formal Science, and Induction may be 
treated formally; but logical forms are only valuable so far as 
ttry represent the actual relations of natural phenomena.' 
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INTUITIVE AND INrEBENTTAli TBUTH8. 


§ 1. Immediate knowledge 

is ly^owlcdgc obtT>inc4 , wiibottl.. any , me<Ji»ting process, i./. 

i hrouffh direct obsemtion ^ ■ t he thinya ibejxuclvea^. .aod 
through the direct revelation of reason.? 
r Immediate knowledge may be ye nsup us or ratioiiaL 
(\) Immediate knowledge is sensuous when it i» given 
through the senses or by introspection. 

Sensuous knowledge has the following characteristics:— 
(< 2 ) Itia.always particular and singular. (^) It belongs to the 
present moment in time. 

(a) Immediate knowledge is rational when the knowledge 
is obtained through reason or the faculty of rational Intuition. 
Reason or the faculty of rational Intuition reveals either univer¬ 
sal laws that cannot be established by experience.^ or metao 
physical realities. > , 

The Rationalists and Intuitive philosophers believe in the 
existence of a faculty oi reason or Intuition; while the Empiri¬ 
cists deny its existence. ^ 

S 2. Mediate Knowledge 8- ~Knowled?^ e arrived 
at by some ^orm of Inference, deductive of Inductive, wither 
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Mediate knowledge may be mistaken-for immediate knoW' 

% 

ledge when the process of inference invoived are rapid and 
unconscious. 

, S 3. Mediate and Immedl^e knowledg^e:— 
Knowledge is mediate when it arises from inference; when it 
arises without inference, it is called immediate knowledge^ 

§ 4.'What is meant by Intuition ?—(>) The term 
“ Intuition ’* is used in the widest sense as identical with 
immtdiate knowledge, sensuous and rational, singular and 
universal. Every piece of knowJedge obtained by direct con.- - 
sciousness is called,- 

(^z) Generally the word “intuition” is used rn a narrower 
sense and means discerning metaphysical realities and^orau» 
general truths, througlt Lite direct and immediate operation of 
our mind, without any process, of reasoning at ajl. 

$ 5. Intuitive and Infef'ential Truths :-^latui> 
tive^ truths are those which are known immediately by direct. 
consciousness; and those known l^y the mediation of other 
truths are ca^ed Inferential Truths»—they are inferences 
whether from particular facts U> general truths (Inductive), or 
from general truths to less general or individual one (Deductive). 

^ 6. Logic does not discuss the questions re-" 
garding Intuitive Truths:—Facts of present conscious¬ 
ness, as—1 am hungry, I hear a souiAl, 1 am pleased, I ^ 
speaking,—are amenable to laws or rules; they are final 
and conclusive of themselves. We cannot escape from themr 
we cannot be mdre hr less convinced of them by ,any method 
of procedure. *They are the ultimate data* of eaeh one's know' 
ledge. IntuiUvg truths %fe self-evident. Whatever is known 
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U9 mtuitively< by direct consciousness is known beyond pos> 
sibility of question. What ond secs or feds, whether bodily or 
mentally, one cannot but be sure that one sees or . feels. 
^icncc is required for the purpose of establishing such truths; 
no rules can render our knowlcdj^c of them more certain 
than it is in .itself. There is no. logic for this portion of.pur 
knowledge. 

5 7. Logic and Inferential Truths I^gic deals 
with inferential truths only. Logic has to determine whether 
our inferences are valid or otbenvisc. T^ic enters into all 
questions which are to be answered for this purpose. 

S 8. Difficulty in distinguishing Intuitive and 
iWerential Truths;—“There are certain things admitted 
by all to he matters of intuition or immediate consciousness, 
such as our sensations and emotions in their primitive char¬ 
acter; and certain other things equally admitted to be matters 
bf inference or mediate .cognition, such as the feeling.s“of 
other men, the facts of testimony and the generalizations of 
sciencethere is a middle ground or margin, where intuition 
and inference are blended and confused, and where what is 
accounted intuition by one man, may be called inference by 
another. This happens with some of the celebrated quesliods. 
The existence of the Ifeity is reckoned by some to be an 
or an,,imiKCtljatc. reyelatjpn■Ptcprw(;:ipuanfis§, a. judg- 
by others an from a 

iPignt a^s Ur^orL'. while most commonly itjs viewed as both 
the one and the other. Again our perception pf a material 
w^orld is accounted an intuition by Reit^and Hamilton; while 
others denv it to be intuitive in the sense intended. In fact the 
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controverted questions relating to the origin of our knowledge 
all lie upon the doubtful margin of intuition and inference."— 


Bain. 




OBSSaVATION AHD IXPEBIMSITT. 


S 1. Observation and Experiment: The 9 roun<}« 
YiTork of ScienCQ'-f'Sciencc is based upon matters of. fact 
ascertained by observation and experiment. These supply us 
with the data upon which the t^neralisations of science, which 
embody the laws or uniformities of phenomena, are founded.:' 

9 2. Why Observation and Experiment are 
ii-cce^fhary for logical purposes.-(-In order to form a' 


concept, we have to observe things or facts. When we judge, 
we compare them. Comparison is impossible without observa¬ 
tion ; consequently -good reasoning depends to a great extent 
upon good observation. When some facts or phenomena 
appear before us and we have to infer any truth from them, we 
must observe them properly. So good observation is neces¬ 
sary for correct reasoning. We cannot have any experience 
unless we'observe nature: so inferences based on experience 
cannot be had without observation. ^^Upsgjiiient is.g.Undjbf 
observation^ Here observation is distinguished frpm Experi¬ 
ment.. (Pure Observation is merely noticing events and 


changes which are produced in the ordinary course of nature, 
without being able or at least attempting to^ control or vary 
those changes; in ex^erimeni on the contrary wg vary at our 

4 

will.the combinations of things and cii^umstances, and then 
observe the result^ Yor the purpose ^varying the circums- 
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tances,—/that is, of obtaining a number of different kinds of 
instances of the phenomenon in question, we must have re< 
course to either observation qx experiment \ that is, we must 
either hnd suitable instances in nature, or we must make them 
by an artifictal arrangement 

Without observation, we cannot form Theories or hypotheses 
as to facts. Observation i? also necessary in order to establish 
a theory. 

§ 3.'Observation: Exiternal and Inlernal.—The 
external world is observed by fncans of tlte senses; and the 
internal- world of mind 6y; means of introspection or 


redeclion. j 

$ 4. Relation ofObscr^ation and Expertfnei^ 

^4Jil,jobs«rvaUan,.iiuplics iaoiiUUUt—mental if not physical—of 

the phenomena examined. Attention is concentrated on some 

» , » 

elements of the complex totality of pre.sdntation, and is with¬ 
drawn from all others. This tsol^ion is perfect and permits 
of definite and exact observation, only when all the material 
conditions of the phenomenon under consideration are fully 
and exactly known. But this is very frequently not the case. 
^•Nature presents us with complex totalities in which' the pure 
(Annexion we are seeking, is obscured by the many extran¬ 
eous elements with which it is mixed, up 4 

And furlhef,^ural processes are in-some casep ao ex¬ 
tremely slow and gentle that thiey escape observation.^ The 
decomposition of water was cohtinually going on, al^oagh 

it had nevef been observed beifore the time < of Lavoiuer. 

% 

It is evident therefore that it^is frequently necessary for 
the observer'to himself determine the conditions under whiZh 
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he will examme the phenomena.V Jcvons says ;—^'OTo obsen^e 
with, accuracy and conventeoca we must have agents under 
our control, so as to raise or ^ver their intertsUy; to slop 
set them in action at \dll7' Such a definitely determined 
obsefvation is called an expeMmen/. The end aimed at 
tn observation is full and exacB knowledge of all operative 
• conditions and this can frequently be attained only' ih experi* 

mf nl,) • . 

It is evident then that the diffcrei^e i>et%eeo. o6i(rpq/ioit ^ I 
and e.xptrtmtnl is one, ngt of Upd, but of degree. Experi¬ 
ment is not a distinct method of acquiring knowledge, bu^is 
rather the prepaiation of the phe^mena under consideration, 
sS^hat the obseivatton may be mbde under known, instead of 
under unknown conditions, and shall consequently attain the 
highest degree of accuracy. When complete knowledge of 
the essential condition<) can be obtained by observation, ex 
penment is unnecessary. In fac^ the. obvious distmetkut ‘ 
between obsemation and experiaifU is that the latter is an' 
immensl extensjon of the formei^<' * 

S 5. When the observation Is made with the 
help of a scientific instrument, Is it simple ob¬ 
servation or experiment ?-4-The use of a scientific In¬ 
strument does not transform an observation into an experiment, 
unless the instruthent modifies, the object which is being 
observed. ■’Thus we invariably* speak of observing with a 
telescope or a microscope. The fact is tl^en that exflPriaunL 

opsirvaihujutda artificial and determinate con- 

constitute an intej^ral pan of th e J^ge or, ptoQuet to be 6b«, 
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Nerved. ] Thus common dissection is not expeKimenf ihough 
it introduces conditions in the way of separation and demarca¬ 
tion as definite as anything can be ; but vivisection is experi¬ 
ment, because the determinate conditions it produces, enter as 
factors Into the action of the organism observed. 

§ 6.^ What “ Nataral Experiment ?’’—The 
transition Oetweeii observation and experiment is a gradual one, , 
as might be expected from the fact that they differ only in 
degree, t Natural Kxperimcnls are intermediate between 
Simple Observation and Pure Experiment. When the earliest 
astronomers simply noticed the ordinary motions of the sun, 
moon and i)lanets upon the face of the starry heavens, they .. 
wore pure observers, iiut a-slronomers now select p/eisW" 
places for important observations of the transi ts of. pixels. 
Natural experiments are regarded more as Obtervations than 
as Nxpifimculst 

«§ 7. The Acjvantagei of Jlxperiment-{(i) Kx 
periment enables us to obtain innumerable gombiii^ticuis ot 
circumstances which are not tp be found in nature and so add 
to nature's experiments a miiKiiude of experiments of our own. 
Experiment is rendered impspensable by the fact that on the 
smvace of the earth we tisuailv meet substances under certain 
uniform conditions, so tliat /we could ,never learn by observa- 
lion what would be the natpre of such substances under other 

I 

i • 

nple Observa^on one has to m'ait till suitable in¬ 
stances can be, found and this i nvolves jnuch d g{gy even when 
such instances are uitjisitttely forthcoming, which they very 

* * 4 * 

oftim are not.^ . 


conditions^ 
Ua) 4n si 
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When we can produce phenomenon by experimenta* 
lion, we can take it, as it ww* home with us and observe it 
in the midst of circumstances % tb which in all other respects 
we are accurately familiar.! 

i ( 4 ) Kxpervraenl is absoli Jily necessary, when, simple 
observation alone will not mak: plain all the essential^ condi' 
tions of a phenomenon.- 

( 5 ) ,By Experiment, know edge can be advanced much 
more rajiidly and surely than would be possible, if we had 
been confined to simple Ob 5 rvation : for in the latter * a«c 
the chief difficulty is to find 01 what conditions are operaii^t-, 

with precision, whilst it is the 
r determines for himself.; • 


Experiment is our r 
minp the effect* of a given ca 
try what it will produce.,- 

§ 8 . The Advantages ojr01)serv^Ucm.-<;(i) Observa¬ 
tion is chiefly applicable wheij we are unable to obtain artificial 
experimAts. Some natural frocesses. are so slow that Experi¬ 
ment is impossible. 1 • 

( 2 ) Observation often Icquaints us with broad charac¬ 
teristics of phenomena, which in Experiment would have bAn 
obscured by special con^itionL- 

(3) Observation' is useful in investigJtting the unknowp 
causes of a given effect. 

§ 9. What are the fdifTerent vvays by -which 
we can “ iihprove. our powers of obseryation” ?— 


isource when we wish to deter* 
ise*, for we can take a cause and 


and this often can not be don 
very point which the experime 


In^’order tojionsider this question we ^ave to. start from the 
dual standpoint; vtz. from that which postulate^^an observer 
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and an object, the former entiowed with various faculties of 
sense, the latter possessing various attributes. This seems 
to suggest three different ways jA..vbich wejxiigbt conceivably 
improye our powers of obaeivatlon; fon/i) we might simply 
endeavour to get nearer to the object in question, so that 
the sense mig^t .be put to less strain in cognizing it; 
(a; we might endeavour to enlarge the object, or in some 
other way to intensify its operation upon the senses j or ( 3 } 
we might confine the improvement to our sensitive powers by 
endt'avouring to make these more delicate and rehned. J 

* § 10. What is the relation of Hypothesis to 
Observation and Experiment ? 


^(.)bservaiions and Experiments are regulated by HypofhdS^. 
The facts to be observed and experimented on are infinite ; wc 
must have a distinct purpose for our observation and experi¬ 
ment^ ^ hypothesis always directs our observation to parti¬ 
cular facts and lead us to experimcijts on them^ 

(hypotheses are formed also a^V some amount of observa- 
tion.J 


§ 11. Fallacies of Observation :-»-The process of 

• 4 

ascertaining what consequents, in nature, are universally 
connected with what antecedents, or in other wordi ^at 
phenomena are related to each other as causes and effects, is 
in some sort a process of Analysis. This operation, which we 
call analytical, in-as-much as it is the resolution of a complex 
whole into the component elements, is more than a mere 
"mental analysis. The mental analysis however must take 
place first. And every one knows that in the mode of per¬ 
forming . it, obe intellMt differs immensely from another. It 
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_ > i 

Is ihe e8Sen(,e the act of ^bst.rv!nl', for the observer is not 
he who merely sec* the tl *Bg which's before his eyes, but he 
who sees ha parts that thing is composed of. To do this 
well IS a rare talent. 

(i^ One person from xnattention or atU't'lms’in •hf 

wtong place, overlooks half cf whai. he sees. 

(u) Another scl^ dow.. muc*. ir> ‘re than he sec'*?. lonfoHwl-^ 

xng \t xvitk xx^hat he tm xatnfx oi *ivM ivhai he tn/ers. 

(ill) Anotlicr takes note of the kind 'll the < ucumsUlnre^ 

but bcini' incspeit in c‘-timat'nr ilieir dcgiee, Uavts the iju tn 

lit} of 'fh vui^ut an ) umei Um * 

(ivl Anoii.cr s<‘e> ..idced thg whole, but mak»x xiuh n't 

TT^iS*vd division of it into p4iii>, tliiovnug thimts into «iie 

in.tsj . nich lequ're to be separated, and '©'•munjj oifn is 

which might .:«^rc .''nvcmentlv be consuleicd as one. 

<'on«'*i}ueutlv fallacies or Obseivation arise '' • 

* ^ • •Tipi 

rallacio': of Obsty'vniion aroof twokinrls^ ‘ 

(i) f^qn-Obscisatuin .ind (2) .Mal-ObsQt\imtai^ . 

> ( 1 ) ^ Non-Observatiort :' It_lo Non-t Hisoiv.ition. 


•'•hen all uic erior consists in overlookini* ui neglecting 

s • • 

or paniculais which ought to have 1 vwU iil'Scr^C(d* ^ 

)^Ali observation imghcs sciect.Oi. in . Ution o f ph^ o 
In making this^*scl.;cliou ' K evidently,easy to ov^. 
look or to neglect *j) cither instance* jr (.b; conditici a \v..i..p 


"■e pertinent to the nutfe- m baad.'^ 


Neglect of iifsstaiices iicquentlv due to bias. \\ 
have a naiM-al tendenej to dwH i.poa instance^ v hich make 
lor the theory we would like to see established, nr which su 
Kave hitherto held, and to treat as o^no im^iLonre th6sc 
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which make against it or even to neglect to constider them at 
all. A very common form in .which non-observation of 
instances appears is when attention is directed to positive in¬ 
stances whilst negative instances are neglected. This origi¬ 
nates in a kind of natural tendenev of the mind to be 
impressed by any occurrence and to omit to notice non- 
occurrencc.' 

^Noglect of operative conditions happen because in 
every examination of concrete reality a residue of unanalysed 
elements remains and this opens a possibility of leaving nut 
of' consideration Some clement which is an essential part ul 
the phenomena under invest^ation. This fallacy is specially 
copimon in inferences on social and economic suhjccts.\** 

(2) Mai-Observation :—It Is Mal-Obscrvaiion <hcn 

* % 

something is not simply unseen, but seen wrong •, i when 
fact or phenomenon, instead of Being recognised for what 

vation is meant the wrong interpretation of our impressions. 

All observation involves implicit inference or the ii/.erpreta- 
tion of what is received through the senses by'refer,ing it to 
some part of the knowledge previously possposed. When this 
reference is wronsrlv perfc.vi'eJ, we have a case of Mal-Observa- 
tion. The rustic who takes a lombstonp brightened by the rays 

of the moon for a ghost, falls into the fallacy we are now 

% 

considering. The sensuous impression as receive^d is fn«i 
what it should be under the circumstances; in the meaning 
given to that impression the error will always.be found to 
lurk. All illusions are^ases of' Mai-Observation. 
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1. Analysis and Synthesis defined Analysis jif 

lh«; iiroccss of aeparatiny a whole imn ui . uarta^and &nthesja 
f.nmKinatirtn nf part^;rn, Q ft w holc. Logicftl Analysis and 
Synthesis must not be confused with Xl\e physical actions, bi^ 
they are nevertheless actions of mind of an analogous character. 
Iru^u material world, both the separation and the combination 
arc actual; in the mental world, both of them arc ideal. 

2. How dp you distinguish Logical analysis 
and’Synthesis from Chemical analysis and Syn> 
tihesis ? 

Chemical analysis as distinguishable fccmt Logical analysis 
is the actual breaking up of a compound substance (?. water) 
into its elementary ingredients (f.oxygen and hydrogen;. 
Chemical Synthesis is a reconstruction of compound materi.*il 
objects from the elementary substances into which they ba^^e 
been analysed. The recombination of oxygen and hydrogen to 
form water is an ,example of Chemical Synthesis. The 
Chemist who receives a drug for examination and decomposes 
it into several Chemical elements and ascertains their nature 
and comparative quantities^ does what is* called Chemical 
Analysts. When he brings together carefully weighed nnantiiies 
of certain sinrple substances and maizes i^m Cin^^ically com¬ 
bine, he doe^what :rv.*ueu Chemical Synthesis.^But Logical 
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inalysisis ideal separation, and Logical Synthesis is ideal 
combination i. e. they are separation and combination of parts 
of a thing oi phenomenon, in thought only. 

S 3 'Why Analysis and Synthesis are neces¬ 
sary fo/logical considerations ? 

(^When we ob*erve auyibing or phenomenon, wc separate 
it out from trj« u.dvcrsc ; our aiu-ntion is directed to 

one thing only so lUere js anaU-^is in every case of ’observa- 

4 

lion. Then agaui when A-dting i.s perceived, it is nerceivea as 
luiVdc up of t veir’l narts fnd having different so 

t:nalvsi3 and svntltosis are’ both in'.olved there. Wnhoat 
Analysis and Syntliesis, Observation and Experiment cannot 
be e(T rted. The pr. cesses of Analy.sis and Synrhesis'pefWffle 
everv elemeuUry operation which enters into Locic. We 
could not lonnulalc propositions, we could uul even • nceive 
uotu. )s and employ terms, unless our minds and Jie .'..inds or 
(Vhers before us had been long and actively at >vork in this w 
§ 4, s.-owledge dependent upon Analy;s»& and 
Synthesis S^Our knowledge of a thing is clcarl vhen we 
can recognize it witii certainty and do not coufuno it wdh other 
‘things, fOur knowledge is ^tinci, whe.. v.’e c.in distinguish 
fibc i'lrts and qurlilies of the thing knowm. In order to know 
tl;c diiTei '‘ni parts of a ihiiig i. /. to ,ha*v. a (iislinct knowledge 
of a thing, we musi analyse U.y 

Absiiact ideas arc fonned by abstraction. Abstraction 
means taking asunder ; so A is SyOionymiaus with 

or ^y ts of t hings fro m ci ’rl} ^^hic h ra im ot b e actwjly 

iu imng ku ihiukofone or moH of Uiem’tiy 
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Knowledge of a thing depends upon Synthesis also as 
impressions that we receive from a thing are synthesized. Dn 
Ward writes It is essential that impressions should recur 
and recur as they previously occured, if- knowledge is ever to 
begin ; out of a continual chaos of sensation, all matter and 
no form, such as some philosophers describe, nothing but 
chaos could result. But a dux of impressions having this real 
or sense-given order will not suffice; there must be also attention 
to and retention of the order. ^ Out of the variety of impressions 
simultaneously presented, we do not instantly group together alt 
the sounds and all the colours, all the touches and all the smell^, 
but dividing what is given together, single out a certain sound 
or^ih^l as belonging with a certain colour and feel, similar^ 
singled out from* the rest, to what we call one thing.") 

5. Analytical and Synthetical Judgmemts 
The process of judging taken by itself seems to be a process 
of Synthesis only, as it consists in joining a new predicate idea 
to a subject idea, and combining them into one more com¬ 
pound iuea. But we must remember that Judgments are 
generally divided into two classes:—(1) Analytic and (it) 


Synthetic. When th^ connotation of the predicate of a pro- 
posiUon isthe same as ora pact pf the connotation of tlfb 
s ubject, the proposition i^calj e d Verba l 



Analytical and Synthetical Reasoning* 

(jnductipn and'Deductipn are regarded respectively as analytic 


a* ThU Sv.tbn may be omitted on the fir^^dine ' and may be read 
with advantage after reading the No^ on ‘'Induction.*'. 
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cal and synthetical reasoning. Analysis and. Synthesis, as 

now understood, are almost universally regarded as the proces- 

ses^mental processes for the most part, but also extending 

to physical processes in a few cases, where it so happens that 

% 

thinking can readily be translated, step by step, into action,— 
by which we break up a complex whole into parts, and put 
together ifnumber of parts in order to constitute a whole. 
What do these words exactly denote in the province of Logic ? 
To illustrate Synthesis, we might take the two simple premises, 
"All A is R,” "All .A is C,” and combine them into the result 
‘•All A is BC." And to illustrate Analysis all we need do is to 
start with this conclusion and resolve it into the above two 
premises. Had premises and conclusions of this type WRn 
familiar to cultivators of common Logic, as they arc to those 
of the Symbolic System, no one can hardly suppose that 
Synthesis and Analysis would ever have been applied to mark 
any other pair of operations than this. 

The frequent employment of Analysis to indicate Induction 
dates, for English readers, from some well-known remarks by 
Newton in his "Optics", which have been quoted by D. Ste¬ 
wart and made the text of an interesting di$cus.sion. "As 
ijy’Malhematics, so in Natural Philosophy, the investigation 
of dilhcult things by the method of.^Analysis ought ever to 
precede the method of Comjiosition. ThiSt Analysis consists 
in making experiments and ob.servations, and in drawing con¬ 
clusions from them by Induction. By this way of Analysis 
may proceed from compounds .lo ingredients; from 
motions to the forces producing them and in general from 
effects to theif pauses. This is the method of Analysis. And the 
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method of Synthesis consists in assuming the causes discovered 
and established as principles and by them explaining the pheno¬ 
mena proceeding from them and proving the explanations." 

It is obvious that what Newton is here speaking of is some- 
tiling far wider than the mere logical processes indicated 
above. It is quite true that there is a large employm ent of 
Analysis i p fn<tiiriinn liui so thcrcMS .Synthesis too‘Und they 
are both employed m Deductive rca.sonino:. The fact seems 
to us to be that Analysis and Synthesis must be understood 
in a far wider sense than that in which we are able to identify 
then) respectively with Induction and Deduction. They a^e 
general processes, not confined to either of these forms of reason¬ 
ing utmost that wc can say is that, of the two^nduclion 
decidedly makes much more use of Analysis than Deduction doe.^ 

Induction may be regarded as * analytical from one point 

• • 

of view ; but may be regarded as Synthetical from another 
point of view, liioimalyucal, because from aDecial-xascs..a'ii 
proceed to find out the fundamental. We go through parti¬ 
cular case .1 to find out what is common lo all. Jptiin-ij^y^^ 
leticaL because bv it we_bind together all particular cases. 


nni only observed hut ^Induction is analytici 

in Intension, i.e., if wu look to it from the attributive point dff 
view ; and Synthetic in Extension, i.e., if we look lo it froim 
the denotative point Of view; Dr. WhcwcU' says,—Induction 
is both analytical and Synthetical. »In order to form a hypo¬ 
thesis, Analysis is required, and after that Synthesis. 

Deduction h> analytic in extensive point of vievv'; because 
in deduction we pass from genera! lo pr^iculur^ ; particulars 
appear to us. It is Syutheiic in intension. 


Svnlli 




because by it 
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$ 7* Analytical and Synthetical. method 
^Correctness of inference is not a!l that is necessary either lor 
the~ attainment of truth or for its .exposition. It is also essential 
t^%ose inferences should be prdperly combined. This is 
, the subject-matter of Method^ The doctrine of Method 
considers how reasonings, when employed continuously upon 
any matter whatever, should be set forth to produce their 
combined effect on the mind. Method may * therefore be 

. A x..a. .... . 

defined as the, correct arran gement of thought s either for th e 

exposition oliiutb. 

*' The character of the method to be adopted is partly deter¬ 
mined by the subject-matter dealt with, and partly by the 

^ I 

object in view. This will be manifest from the discussidlT of 
Induction and its relation to Deduction. For in some cases 
we caa begin with general judgments and principles and 
our object is to follow these out into their application in 
particulu instances ; and in otheit cases we must approach 
the problem from the side of particular instances and our 
object is to discover what general laws these particulars 
exemplify. There is thus a broad division of method corres- 
ponding to the distinction between inductive and deductive 
iicference. When the object is to ascertain general principles, 
and the only procedure open to us is the examination of parti¬ 
cular instances, the method is called Analysis. For here we 
start with the complex of experience, and by examination and 
thought try to analyse or resolve it into the simple and univer¬ 
sal rela^ons which are realised in It. On the other hand, 
when we start from, general principles, either intuitively 
grasped or r^rously demonstrated, we follow the method of 
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Synthesis, fos by the composition of simple and universal 
reUUons we seek-to consiruceihe complex individAl. 

So there are two methods :—(i) analjrtical and (ii) syntheti¬ 
cal. These two methods are not opposed to each other, 
differ only as the road by which we ascend from a 

valley to a mountain does from that by which we descend from 

# 

a muuntain into a valley, which is no difference of* road, but 
only a difference in going. A science is €xper menial^ when 
ks method is mainly analytic ; and deductive when its method 
IS chiefiy synthetic* 
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CLASSIF1CATI017 AND DEFINITION. 

• Pakt I.— ClassificulioH. 

I 

§ 1. What is a Class ?—'A cUhk is a collt^ction of 

individual objects having some attribute or attributes in com- 

jnon, which comtnoaatLribule or aUribuio^urc connoted by the 

class-namc. Every general name is the name of a class, for 

i\ is evident that when wc invent a name connoting certain 

• 

^liril»uies, wc thereby create a class consisting of everytiiiilg' 
po^iscssing those attributes. 

§ 2. What is Classification ?—Classification, in 
ms widest sense, is a mental grouping of fads or phenomena 
according to their resemblances and differences, so as best lo ' 
serve some purpose. It is a mental grouping ; for though in 
museums we often sec the things themselves arranged in 
classes, yet such an arrangement onl)^contains specimens re¬ 
presenting a classification. The classiffcaiion itself may extend 
to'innumerable objects most of which have never been seen at 
all. 

§ 3. What i's the principle of Classification? 

Things are classed according CO their resemblances and dtffei - 
fnccs; that is to say, those that most vlosely resemble one 
.mother are classed together ^on that ground ; abd those that 
differ from one.anothecrin imporUir^t ways are dii^ributed into 
diff'eieiit classes. The mure the things differ, the wider apart 
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are their cUsSes both in thought and in actual arrangement's. 
If their diflerences are very ^cat, as with animals, vegetables 
and minerals, the classing of them falls to different depart- 
•menis of thought or science. We must not suppose that there 
is only one way of classifying things. , The same objects may. 
be classed in various ways according to the purpose in view. 
The principle of resemblance and difference is'recognised 
in all these cases; hut what resemblances or differences arc 
im|)onant de|)cnils upon thepiirpo.se to be served. 

§ 4. Purposes of ClassificationPurposes may 
themselves be clas.sificd : and here the mo.st important disiinc* 
the logical purpose is into (a) sfiecial or practical 
purposes, as in gardening or hunting, and (.A) general- or 
scieniific. as in llotany or Zoology. The scientific puri>ose 
is merely knowledge, which may subserve all particular or 
. practical ends, but has no other end than knowledge directly 
in view. • , • 

g 5. Uses of Classiftcalion fr-^The general object 
of all classification is to keep our control over the facts by 
marshalling the objects in order: to know where to fijtd a 
thing when it is wanted and to economise our statements in 
the retention and communication of our knouledge_/ • 

- ^One use of clas.sificniion is the better understanding of the 
facts of Nature or of any sphere of pradicejl for understand¬ 
ing consists in perceiving anti comprehending the likeness 
and difference of *ihings, in assimilating and distinguishing 
them-, and in carrving out the process systematically new 


correlations of projierties are continujii^' diseUwed. 

(• ^nQther use of classilicaticn is to aid the memory.^ It 
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strengthens memory, because one of the conditions of our 
remembering things is that they resemble what we last thought 
of; so that to be accustomed to study and think of things in 
classes must greatly fadlitate remembrance. But besides this, 
^t improves the character erf memory, by making us more 
likely to remember what we want.^ For what we want in any 
emergency is to remember what served the purpose in similar 
cases; or to recall cases similar to the present one. 


§ 6. Deductive and Inductive ClasslflcatiOQ 
Q U8 M & c a ti Qn.jnay ha either Deductive or-Inductiwe; that is to 
say, in the formation of classes, as in the proof of propositions, 
wemay, on the whole,(proceed from the more to the Ijess, or 
from the less to the more general '} not that these two pro¬ 
cesses are entirely independent. 



Deductive Classification is what is ordinarily called 
Formal Division^' ^be problem of division is concerned 
with the formai side ana the problem .of classification proper 
is concerned with tHb 


Divi- 


Sion and classification are ftie ^me thing looked* at from 
different points of view ) any table presAiting a division pre¬ 
sents sdso aclassification. ^ division starts with uniQr and 
differentiates it; acidification starts with multiplicity aiyi 
reduces it to unity or at lean to ^stem. 
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The process of Deductive Classification or 
formal Division may be represented thus : 


AB 


I 

Ab 

I 


* I 

AbC 


Abe 


ABC ABc 

(liven amy class (A) to be divided. ^ 

f I. Select.one important character, attribute or quality Cli), 
not common to all the individuals comprehended in the class, 
ttic^asis uf division 

2 . . -Dichataja^ \ that is cut the given class into 

two, one having the selected attribute (B), the other not havint; 
It (bV 'This like all formal 'processes, assumes the princifiles 

‘of contradiction and excluded Middle.- • 

• ^ • 

When a class is thus divided, it may bb called in relaiion 
to its sub-class, ^genus-, and in relation to it, the sub-class 
may be called species : thus,—Genus A ; species AB and Ab. 

‘ 3 . Proceed gradually in the order ol the importance'of 
characters; that is having divided the given ckss, sub-divide 
on the same principle the two classes thence arising, and s(i 
again, flep hv ste^ until all the characters are exhausted.) 

Uivisto ne fiat per salium.- .- t vA , 

The process Inductive Classification may be 
represented thus: * 

. Gi»«CLAny..n^liUude_ of imfJWduals bexlass^lhui; 

’ 1. Place together in groups (or in tAoughtj .those things 
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that have in common the most, the most widely diffused and 
the most important qualities.^ 

(3. Connect those groups which have, as groups, the 
greater resemblance and separate those that have the greater 
difference.! 

{3. Demarcate, as forming higher and more general classes 
those groups that have important characters in common* and 
if possible, on the same principle, form those higher classes 
into classes higher still; that is to. say, graduate the classifi> 
cation upwards.) 

Whilst in Division, the teim genus and are entirely 

relative to one another and have no fixed positions in a grada* 
tion of classes, it has been usual, in .(datssifttst'or., 

to confine the ter m sf^ci es to .claases.regarded as. lowest ia.the 
scale and to give the term genera tQ_ classes on the stefLabove, 
and at each higher step to find- some new term, sucK as 
Tnie, Order, Sui-Aingdom, Kingdom. If having fixed our 
species, we find them sub*divisible, it is usual to call thcj 
sub-species “ Varieties’' 

9 7. Connexion of Naming and, Classifica- 
^on:—(u> General names have a meaning quite irrespective 
of classes, la predicating the name to a thing, we predicate 

4 

only the attributes; and the fact of its belonging to a class 
does not in many cases* come into view at all, when we 
assert a general name as man^ot a subject, we meap to assert 
that that subject possesses certain attiibutes “ animality/' 
rationality ” &c, which assertion has nothii^ to do' with 
classes. 

(^) But as soon ytp employ a name to connote atributesi 
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the things, be they more or fewer, which happen to possess 
those properties are instituted ipso facto a class. ^ Every name 
which connotes an Attribute divides, by that very fact, all 
things whatever into two classes, those which have the attri* 


l)utes and those which have not. 


/t Vavv 


f- 






(e) Some times on the other hand general names owe 
their existence to classes. A naipe is sometimes introduced 
because we have found it convenient to create a class. This 
is usually the case with the classes of Plants and Animals; as 
when we divide Plants into Pbamogamous and Cryptogameus. 

A 8. Relation of Classtflcatlon to Inference?- 
Ail. logical inference involves classification. Indeed every 
jadgetbnt involves classification, because the predicate is al¬ 
ready a general term denoting what is common to a class. 
How then are ;:lassification and inference related P Classic' 
fic 4 tion involves Inductive inference. When we have 
•a set of things Aj, A., A,, Ac before us and form them in our 

• A 

minds into a complex class by saying tb&t all these A, agree 
in having the property x we are forming a classification, and 
at the same time drawing an inductive generalisation. Clas¬ 
sification also involves Deduction. When we refer 
a particular thing A. to a certain class, or ih other wo^'js, 
when we extend our class to include a new in<^vidual A,, 
then we implicitly make a deductive inference. 

As for example:— 

A^, A, A, Ac.—^re members of a class, possessing the 
common attribute 
■ .A. possesses the attribute x. 

A, is also a member of that class.'' 
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S 8. The doctrine of Real kinds follow- 

ing the schoolmen, says that theye are in nature, Real kinds 
or fsuch classes as are marked oS froflf one another by an 
u^nown multitude of distinguishing characteristics.^ Not-Real 
tunds are not so marked of!. (The members of one real kind* 
. i^e characterised by the possession of an inexhaustible number 
of commo.n properties, not referrible to any common caus^ 
The members of a Not-Real kind agree only in certain partf- 
culars which can be numbered,—that is, which have only 
certain specific and determinate common properties. 

, There are some classes, The things contained in which 
differ from other things only in certain particulars which may 
be numbered, while others differ in more than chr.-be 
numbered, more even than we need ever expect to know. 
The former classes are not Real kinds; the latter are so. 

Compare the class ‘ animals ' With the class ' white things'; 

in the latter the members are not distinguished necessarily by * 
• • 
any common properties except whittnessy and any properties,— 

effects of whiteness,—white things possess only a limited num¬ 
ber of common properties and differ from other things only in 
respect of them; but a hundred generations have not exhausted 
tl^ properties which are common to all animals ; and though 
physiologists are continually discovering new ones, yet there 
is no probability that they will ever be able to say that they 
know of them all. Moreover ^hese common properties are not 
referrible to any one cause. Animals difipr from other things 
by many distinguishing features. The class ‘>aniinal ' is a 
Real kind; the class jpf' white things ’* is not. All animals 
possess an innumeral?le number of common probities; sb 
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do al] plants. ' The class of animals is marked off from the 
class of plants by an unknown multitude of distinguishing 
characters, ^o these two classes are two Real kinds. 

’ ^ ^.Criticism:—Mill's doctrine of Real kinds is essentially 
modified by the modern theory of Evolution which does not 
recognise any absolute gap between things however different 
they may be in their nature, as Mill’s doctrine seems to imply. 

5 10 , Real kinds and Natural Classes It is 
sometimes said that Real kinds are natural classtt or clasps 
formed by nature; we have al'’eady seen that classes are 
really framed by the human mind, but according to Mill, the 
expression is true thus far,—(i) that Real kinds are classes 
for the recognition of which, as such, no elaborate process Ts 
generally required, because each of them is marked off from 
all others, not by some one or few properties which may be 

^efhcult to detect, but by its propertiej generally; and further 

% 

(2) the end of classification would be subverted if we did ndt 
recognise Real kinds as classes. 

8 11 . Natural and ArtlOclal Classification:— 


(Natural classification is based on^^^ose properties of things 
which ind^^s^ not only the most num erous but also the mosj, 
iiqportant g^liarities^be pro^|||es, therefore, according to 
which objects are clusified should,-If possible, be those which 
are raiises of many other properties; or at any rate which are 
sure marks of themj—die properties which contribute most, 
either by themselves or by their effects, to cender the things 
like one another, and* unlike other things, which give to the 
class composed of tliem the most ma^ed individuality and 
which could most impress the attention of a spectator who 
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know all their properties but was not specially interested in 
any. 

By Artificial classification is meant any classiBcat'on based 

on a mo re or less arbitrarily select^ j Q^t ward piark and pecu- 

liarit;^_ whicli. do not necessarily^ correspond to or represent 

anything fundamental and essential in the nature of things. 

% 

An alphabetical list of things is an example of such a classi¬ 
fication. 

.('Natural classifications give us the deepest resemblances 
t^nd relations and may lead* us ultimately to a knowledge of 
the way in which the varieties of things are produced.^ They 
are therefore essential to a true science and may alntpsi be 
said to constilufe the frame-work of the science. Yet it docs 
not follow that they arc a(»propriatc for all purposes. An arti¬ 
ficial classification of, the elements is thus necessacy to the 
detection of substances and accordingly in any book on che¬ 
mical \inalysis will be found arrangements of the elements 
according to characters of very minor importance, but which 
are selected on account of the ease and certainty witlt which 
they can be observed".—^Jevons. 

§ 12. The distinction of Classifleation as natur~ 
al and Artificial critl^Bed:—This distinction according 
to I>r. Venn is not a satisfactory one. (t) Kvery arrangement 
is artificial in so far as it is our own voluntary procedure and 
not a result offered to us from withouL (ii) It is also artificial 
in the sense that we are seldom or never proposing to group 
the actual objects themselves, but only to make an ideal ar¬ 
rangement of them in ^ur own minds, (iii) On the other 
every clasufitation ought to aim at being natural in the sense of 
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conrorming to Uiu facts and endeavouring lolie as suitable.as 
possible lo iho circumstances. • 

$ 13. Classification intended for general pur¬ 
poses and for special purposes:-;*Dr. Venn does not 
like to make any such disttnclton as Naltirai or Arltficial in 
classiticaiion ; but the distinction which he likes lo make is 
that between classification intended k>r special purposed and 
that which is ^tended for general pur{>oses. 

There must be some purpose or aim presupi>osed in every 
arrangement of the kind in question and the determination of 
this purpose at once puts a stamp upoft the consequent classi-* 
dcation. It is (lerfbctly optional on our part to select our 
purpose, and the purpose may be of the most various kind.s; 
but as soon as we have decided upon this, one particular 
arrangement 
venient, and 

What is ordinarily regarded as an artifieial classification, 
ought to be regarded, acconling to l>r. Venn, as a classificaHon 
for tptcialpurposes’, and what is generally known as a natural 
x'lassitication, ought lobe regarded according to him, as a 
classification for general purposes. A special classiheation, 
being conditioned by this or that object or the want of this* 
or that class of persons, is in a measure a personal or subjec¬ 
tive OBc, so a truly objective classification, which shall 
Jiold good for all persons, shall deserve to be called a natural 
one. • 

\ 14. What does Mill mean Natural 

Grofipps ? what according to him is th.e object of 
». Glasslflcation Into such groups 



is nece^iialcd as being more complete and con- 
ihereforc more natural than ftiy other. 
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jcUteses of such a kind that the thing's included therein resem* 
ble each other most in the general aggregate of their properties. 

The object of a classihcation into such groups la the best 
possible ordering of our ideas in reference to the things, or to 
make us think of those objects together which have the grea- 
test number oi important common properties. 

Iti general problem is to provide that the things be thought 
of m such groups and those groups in such an^rder, as will 
bust conduce to the ascertainment and remembrance of their 
laws. 

5 15. How are Natural groups constituted,— 
by type or by definition ? * 

Whewell’s theory is that ffatural .g:rpups are opnsti- 
tuted by type and not by deinUioit. 


We must under^nd what is meant w a“type."r 
IS art es^Sple of any example which 

presents the characteristics of the class most conspicuously 
and completely. Natural classes, according to Wbewell, are 
formed by being gathered round these types; and a class really 
.consists of the type and ail objects which bear a certain 


amount of general resemblance to the Q'pe. 

The meaning of Whcwell’s theory is that objects are aggre¬ 
gated into Natural groups on the basis of more general resem- 
klanct, that is what Whcwell calls by reference to a type and 
not by resemblance in sp^hc assignable particulars, which 
can be expressed in a definition. 


, Mill’s, Criticism of WhewolPs Theory s—The 
truth is chat ever) g^Cs or family is framed with dittinct reference 
to certain cbaractets (t,«. by Definition which enumentes those 
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chamcters), and is composed, first and principally, of species 
which agree in possessing aU those characters. Our concep* 
tion of the class continues to be grounded on the chara\:ters; 
and the class night be defined ;—those things Which either 
possess that set of characters or resemble the things that do so. 
more than they resemble anything else. Not only, therefore, 
are Natural groups, no less than any artidcial classes, deter< 
mined by characters ; they are constituted in contcmplaticm of 
and by reason of characters. 

But there is truth In Whewell’s theory It 
is not necessary for every member of a natural group 4o 
possess all the characters laid down as those of the group; and 
so r.cr*the definition may be said to fail in determining the 
group. In fact, natural classes might be defined in this way— 
those things which either possess such and such characters 
—(tfiosh enumerated in the d*efinition), or resemble those things 
which do possess them more nearly than they resemMe aiy*' 
thing else. 

(ii) Our general conception of the group is a type, to 
which we usually in the first insunce refer as a ready means of 
suggesting to what group any given individual or species will 
most probably belong; but a determination of the question 
must always Test upon a reference to the characters laid down 
in thp definition of -the group. Natural grouping may, then, 
be said to be f/tggested by typq (f.«. by mere resemblance), 
but determined by de^ition (r>. by possessing specific charac¬ 
ters or propeilies). * 

9 16. What is* Clsslflcation^by Series?—Classi¬ 
fication to be complete does not stop /ith arranging things 
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into grotjps; ^also endeiivotus »o arrange these groups in a 
■serial orde r. Classification by secies brings into bne class all 
the^things which exhibit the ^enomenon which forms the basis 
of our clas-siQcation in the same degree, and into another class 
all the things which exhibit it in a slightly higher degree, anJ- 
so on till we have arranged a aeries of classes which present 
every manifestation of the phenomenon from the lowest to the 
highest and most complete.' 

S 17. The Requesltes of a Glassification by 
Serj.es:—(i) It requires the power of recognising the essen^ 
tia) similarity of a phenomenon in its minuter degrees and 
obscurer forms with phenomneon in the greatest perfection of 
its development; that is, of identifying with each other all 
]>henomena which differ only in degree, and in properties 
which we suppose to be caused by difference of degree. 

(z) In order to recognise this identity or in other wqrds, 
their exact similarity of quality, the assu mption trf a. type;scri&$ 
is indispensable. 

( 3 ) It is necessary to bring into one gnmd class all kinds 
of things which exhibit the phenomenon, in whatever variety of 
form or degree. 

( 4 ) It is necessary to arrange these kinds into a series, 
according to the degree in which they exhibit It; beginning 
with those which exhibit in the greatest intensity and perfection, 
and terminating with those which exhibit least of it. 
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Part H.— Dt^mifion, 

4 

S 1. Definition and CUssification.: |low they 
•are related.-'The process of determiping a definition is 
inseparable from classification. We know that classtficAlion 
consists In distributing things into groups according to their 
likenesses and differences, regarding as a class those individuals 
which have most qualities in common. In doing so W|e must 
of coars$, recognise the common qualities or points of likepess; 
and to enumerate these is to^deflne the name of a class. 

If we dtscovor the qualities upon which a class is basecf by 
direct observation and induction, by the same method we 
•discover the definition of it, 

5 2. What is meant by a deflnUion? Why 
definition is necessary; what Is Its place in 
Logic ?—To define a name is to give a precise statement of 
its meaning or connotation. The name to be defined i<^ihe 
subject of a proposition, whose predicate is a of the funda¬ 
mental qualities common to the things or processes which the 

subject denotes, and on account of possessing which qualities, 
this name is given to them. 

As classification enables us to understand the facts of NIture 
in a better way, so definition gives us also betterunderstanding. 

'What we find to be true in some cases we wuit to assert 
that that is also true in all similftr cases i. *, in all cases belong¬ 
ing to the same dais. But how should we.know whether some 
particular cases belong to any particular class or not. )Ve 
nutUUioy t^ essential chgraderg indigated by the clais-name 
and ve must examine whether these parUcuUr cases possess 
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those characters. Every definition is nothing but the statement 
of essential characters possessed' by a class of things. Mill 
«ays :->The purpose of definition is not to expound a name but 
a classification. 

4 

To form a good definition is a work of no small difficulty 
and. one calling for no small s^acity. It involves careful 

/ ^ I 

observation, comfKirison and analysis of the things observed, 
abstraction of the mind from their differences and generalisa* 
tion, besides the power of distinguishing primary from deriva- 

I 

tive qualities. In short the definition is the perfecting and 
completion of the process of conception. Definition is the 
logical instrument of the first division erf the science, tha^ rela¬ 
ting to Termt. It remedies their indistinctness, by giving a 
precise and fixed meaning to every name capable of having 
such a meaning assigned to it, so that we may know pr^isely 
what attributes it connotes and what objects it denotes. It is 
only in this vray that qur assertion can have a fixed and deter¬ 
minate import. So its value can be easily estimated. Definition 
is essentially practical and is therefore a part of Applied Logic. 

S 3. The limits of definition: What names can¬ 
not be defined:—The limits of definition are two-fold: {a) 
A iSame whose meaning cannot be analysed cannot be defined. 
So Ike namet our simple feelings cannot he defined, because 
their meaning cannot be analysed. Resistance and weight, 
colour and its modes, many bames of sounds, tastes, smells, 
heq( and cold—in fact whatever stands fbr an unanalysable 
perception, capnot be made intelligible to any one who has 
not had experience of t)ie facts denoted ; they cannot be defined 
but only exemplified. A sort of genetic definition may perh^ 
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be' attempted, as, if we say that colour is the special sensation 
■of the retina, or that blue i» the sensation produced by a ray 
of light vibrating about 700, 000 000 000 000 times a second; 
but such expressions can give no notion of our meaning to a 
blind man or to any one who has never seen a blue object. 

Abstract names may be defined by defining the curres- 
ponding"j|C9ncrete; the definition Of '* human nature *' is the 
same as of “ man.” But if corresponding concrete be a simple 
sensation (blue), this being indefinable, this abstract (blueness) 
is also indefinable. • 

(^) The second limit of definition is the impossibility of 
exhausting infinity, which would be necessary in order to 
convey the meaning of the name of any. individual thins; r>r 
person. Proptr names cannot he defined. In attempting t<i 
define ^ proper name if we .stop short of infinity, our list of 
qualities or properties may possibly be found in two indi^idtistl-^; 
and then it becomes the definition of a class name or gcnc-rilf 
name, however small the actual class. Hence we can only 
give a description of that which a proper name denotes, crui- 
mcrating enough of its properties to distinguish it from eveiy* 
thing else as far as our knowledge goes. 

§ 4 * Rules of Definition t^Tlie following rules mil'll 
be observed in framing a good definition ; 

I. It shoutd contain neither m^re nor less than the lonnuta- 
lion of the term define^. 

II. It should be clearer than the term defined, and should 
not, therefore, he expressed in unfamiliar, figurative "or ambiguous 
langi^e. 
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III. // shonti not consist of a term synonymous with that 
defined, 

IV. It should never he negative when it can be affirmative 

Or to sum the rules into ooe, 

e 

A dellnition should be (i) adequate, precise, and (it) clear, 
and should not be (iii) tautologous or (iv) negative. 

§ 5. Perfect and Imperfect Definition perfect 
or complete definition is one which expresses the whole connota¬ 
tion of the name; an imperfect definition does not express 
the whole connotation. < 

M 

Imperfect definitions are divided into two classes(i) in¬ 
complete definitions and (ii) Accidental definitions or Descrip¬ 
tions. ' • 

Incomplete Definition :—When a name is defined by 
part only of its connoution, we have an Incomplete Defini¬ 
tion. 

^ Incomplete DeAnations serve the practical 

purpose of Definitions when it happens that all objects which 
possess the enumerated attributes possess those also which 
arc omitted. 

^ I 

Accidental Definitions or DescriptionsThey 
£^re definitions composed of any attribute or combination (;f 
attributes which (though they are not connoted by the name 
defined) happen to be common to the whole of the subject 
and peculiar to it. In this t kind of definition the name of a 
defined by any of its inseparable accidents. It has 
been rejected from the rank of genuine definition by all logi¬ 
cians and has been termed description. 

Accidental ileflnltions may be raised tS the 
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rank of incomplete or even of compute defini¬ 
tion, it the dehnition (or description) thus formed, be 
convertible with the name which it professes to dehnc; that 
is if It be exactly coextensive with it. being predicable of every¬ 
thing of which it is predicable, and of nothing of which it is not 
predicable. Examples(i) Man is a mammtftrous animal 
having two hands, (a) Man is •an animal who cooks his 
food. 

S 6. Deflnitlon by Types—A definition by Type is 
the act of pointing out a member of the class in question knd 
saying I mean something like that.'* * 

Instead of trusting to the resources of language and endea¬ 
vouring to supply the deficiency in respect of a single word or 
notion by an appeal to adjacent words or notions, like all other 
kinds of definitions or descriptions, the definition by T>pc 
appeals'to some kinds of sensible. It says practically, ‘‘ I will 
show you what I mean by the name in question : *1 mean 
something like that,” pointing to an object before us. 

The value of such Definitions :—(i) The process in¬ 
volved in such definitions is really the same as that by which 
the child acquires knowledge and by which we are all apt 
to acquire about things (a) very unfamiliar to us or (^) •» 
simple in their nature that it would be difficult to refer them 
to any higher genus! 

(it) We would not for a moment suggest that such a 
resource is not most serviceable in many cases—in many cases 
it is the only I'esource available,—but we must nqt forget that 
from the logical point of view, it is less true definition than 
is the so-called Description. 
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§7. Definition per Genus et 'Oifrerentiam:>~It 

is the statemeut of the genus anii differentia of the name. In 
mentioning the genut we use a term which implies all the 
attributes common to the speciet whose name is the term to be 
defined and to all other co-ordinate species of that genus; and 
by adding the differentia, we complete the statement of the 
connotation by giving those attributes which differentiate that 
species from all such co-ordinate species. 

A definition per genut el defferentiam assumes tlikt the mean* 
ing'of the name of the genus is known ; but such on assump* 
ticn is necessary to the science of Logic, which must regard 
the requirement of a definition of any particular term as an 
exception to the general rule that men are acquainted ^ith the 
meaning of every term they use, 

Mill’s view on the doctrine that Definition 
should bo per genus et difThrentiam A deiirtition 
p^r gentis et diifereniiaiu is an incomplete definition. A de^ 
finition should be per ^eme et differentias ; as in that case only 
we may get a complete definition. 

(ii) It is impossible thus to define all names capable of 
being defined,— summum genera for example. 

(iii) The object aimed at by those who laid down this rule 
is unattaintble. In the same manner in which a special or 

' ^ I ^ 

technical definition has for its object to expound the artificial 
classification out of w’hich it ^rows, the Artistotelian logicians 
seem lo have imagined that it was also the business of ordinary 
definition to ^ expound the ordinary and what they deemed the 
natural classification ofithings, namely the division of them into 
two kinds ^ and to show the place which each kind occupies 
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as superior, collateral or subordinate among other kinds. But 
this is impossible. 

Mill’s view that a definition should, be per 
genus et dlfferentias and not dlfferentlam cri¬ 
ticised 'It must be remembered that when definition per 
genus et defferentiam is spoken of, it is not meant to imply 
that the differehtia is a single attribute; it may be a 
group of attributes. Each species can have but one differentia 
i.r. one set of attributes to distinguish it from the co-ordinate 
species—when referred to any one'particular genus. Hence it 
is inaccurate to speak, as Mill suggests, of definition per genut 
et differemtias. 

S 8. Substantial and Genetic or Constructive 
Definition :— k'substantial Definition is that in which the 
essential attributes of the class • are enumerated as they exist in 
the complete concept. A genetic or constructive Definition is 
that in which a process is indicated by which the essential attri-* 
butes of the name may be secured. The genetic definition is 
not a statement of the way in which the concept corresponding 
to the name Aar been formed in the mind, but of the way in' 
whidi, by indirect means, we may form a concept or a mental 
picture of the motion, when it is inconvenient to say directly 
what it is. Genetic definitions are to be found in Mathe« 
, matics.* 

S 9. Analytically formed and Synthetically 
formed Definition An analytically formed definition 
expresses the ordinary meaning of a term. A . ^thetically 
formed definition gives a new meaning; it is the 'giving a new. 
and arbitrary, rneaning to an old term, or the equally arbitrary 
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Bxing of the connotation of a newly invented term, to serve the 
purposes of some special discussion. 

Synthetically formed Definitions when legi¬ 
timate :—Such definitions can only be regarded as legitimate 
when a new technical term is absolutely necessary in a science; 

then it is far better to invent a new term than to give a new 

% 

and arbitrary meaning to an old one; for in the latter case, 
every one is apt to revert more or less unconsciously, to the 
onlinary signification of the term. 

^ 8 10. Special or Technical DefinitionsIn 
special languages and in special subjects, there are words peculiar 
to them—notions unfamiliar or ynknown to the bulk of,8peaker$ 
outside its range—familiar notions new significations attached 
to them or entirely new creations. These 'words are called 
special or technical words and (he statements of their, meaning 
as accepted in special languages and subjects may be regarded 
*as Special or Technical definitions. 

Such definitions may be easily formed. The 
work of defining these special words is easier, and the defini¬ 
tions are more accurate than in the case of more generally 
familiar words. This is merely on the ground that a word 
confined to a special class is much more likely to retain a uni¬ 
form and fully recognised signification than one which has to do 
duty over a very wide area. 

8 11. Nominal an^ Real Defi nition (—According 
.to the ScholasUo Logicians a Nominal 7)ejSni/ion is one which 
unfolds the is one 

.which expUihs the fu ture 

Mill holds that all defiaitions art of names and of names 
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only] but in some definitions it is clearly apparent that no¬ 
thing is intended except to explain the meaning the word ; 
while in others besides explaining the meaning, it is intended 
to be implied that there exists a thing, corresponding the word. 
Definitions which, merely declare the meaning pC a name, 
without any assumption as to real existence of the subject, arc 
called Nominal Dtfinitioni. Definitions which explain the 
meaning of a name^ but at the same time assume the real 
existence of the subject, are called Rtai Dtfinitions. 

Is such a distinction necessary in Logic 7 Itls 
better to discard this distinction from Logic, for it simply* 

tends to confuse the whole object of logical definition by 

# 

importing into it considerations with which the process uf 
framing a definition is not rightly concerned. 
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HYPOTHBSIS AKb^ BZPIA.KATIOV. 

Part I.— Hypolktsts. 

S 1. What is Hypothesis?—■yhe word “ Hypo¬ 
thesis" is derived from the two Greek words under, and 
6 «'(7tr placing, and is therefore exactly synonymous with the 
l^tin word suppositio, a placing under, whence our common 
word ‘ supposition.' It appears to mean in science the ima¬ 
gining of some thing, force or cause, which underlies the phe¬ 
nomena we are examining, and is the agent in their production 
without admitting of direct observation 

§ 2. Mill's definition:—An h^poihesi^is any suppo- 
<rition which we make (either without actual evidence or an 
pvidcn£« avowedly insufficient) in order to endeavour to deduce 
from It conclusions in accordance with facts which are known 
be real; under the idea that if the conclusions to which the 
hypotHiesis leads are known truths, the hypothesis itself either 
fiiust be or at least is likely to be true. 

S 3. Bosanquet's definitionHypothesis is a name 
that may be applied to any conception by which the mind 
establishes relations betweeh data of testimony, of perception 
or of sense, so long as that conception is one among many 
*AUemattve possibilities and is not refeqed to reality as a fact. ’ 
Every supposition make so as to account for any event 
whatever is a hypothesis. * 



RTPOTRIStS AND EXPLANATION. 


^3 


8 4. The three stages through which a hypo¬ 
thesis passes (i) the slsgc of mere copjecfiirc (Qascous 
stage); (ii) conjecture seriously put forward i. e, H is put 
forth as an explanation (Liquid stage)(iii) conjecture trans- 
fonne<| into an esmblif^eidiaiN (Solid stage).' 

8 6. How are hypotheses suggested They are 
suggested by (i) Enumerativc Induction, (ii) Conversion of 
Propositions and (iii) Analogy. 

(i) By Enumerative Induction Every observed 

regularity of connection beiweuq phenomena suggests a ques¬ 
tion as to whether it is universal. Thus to take a simple 
example from Mathematics,—it is easily seen by simple ins¬ 
pection that I+ 3 a 2 *,i and soon. This sug¬ 

gests the hypothesis that in every case the sum of the first 

n odd nunibers will be equal to But such a hypothesis 

• ^ 

can never be more than\n empirical law i. e. a description of 
what relation actually does hold—until its necessity fe estab¬ 
lished by a consideration of the essential properties of num¬ 
bers, and this takes us beyond mere enumeration. 

(ii) By Conversion of propositions Wherever a 

• % 

universal connection is established between phenomena, we 
are led to enquire whether it is reciprocal, and this ag^in 
is an enquiry which can only be answered by such an 
analysis of content as will bring to light the exact grounds of 
the connection. Thus every conversion of an ^ proposition 
suggests a hypothesis. 

(iii) By Analogy:—,/^lag£_is_tha..chieLsource from 

whi ch n ev^ hypothes es are draw n. A fetation which is already 

familiar in one class of phenomena suggests the direction in 
• • 

7 



74 


HAND-BOOK OK INDUCTIVE LOOlC. 


which to look for the explanatfoh of b new set of phenoinena 
which beBr some resemblance to the former. ** A successful 
hypothesis is always due to the attention paid to analogies." 
[I.otze). 

$ 6. The objects of framing hypothesesWe 
may have the following objects of framing hypotheses :»(i) 
Me pay . desire to„ gcpounrfor a particular phenomenon; (ii) 
we may seek to establish a general law. 

§ 7. MlU*s classification of hypothesesThere 
are' three classes of hypotheses,—(i) Where the phenomenon 
assigned as cause is real, but the law according to which it acts, 
merely supposed. Where the cause is known but the law is 
not known. Example:—The motion of planets is determined 
l)y the attraction of the sun. We do not - know that the 
attraction varies as the square of the distance, (ii) Where the 
cause is hypothetical, but supposedT to operate under known 
la.ws t\ e. supposed to produce its effects according to laws 
similar to those of some known phenomena. Example:—The 
Undulating theory, (iii) Where both the agent or cause and the 
law in operation are hypothetical. There is no end of this 
class of hypotheses. 

< § 8. Different kinds ofHypotheses:4The object 
of making supposition varies, so there are different kinds of 
hypotheses-(i) Constructive Hypothesis. 

(ii) jOeacni^frHyfistiiefiJs- 

(iii) Illustrative Hypothesis; 

(jv) Practical Hypothesis. . 

(v) Deductive Hypothesis. 

tyi) Hypothesis as method of Inductive Proof.') ' 
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Constructive Hypothesis!—A suppositio n made in 
order to account iocA. glTeir £act is called a Constructive 

In order to detect a murderer, a detective forms 
a series of conjectures i .«. constructive h)^the8e8.' He begins 
to think over the various possible agents. He says to himself:— 
i** If it was A who did it, he must have been away from his 
work at the time: but he is known on the contrary-to have 
been in the shop all day.’'W“If it was fi, he must have got 
possession of a gun; but how and what has he done with ic 
since ?'^'If it was C. he would ^ave been suspected at odcu 
and his ^)pearance on the scene would have caused alarm, w 
y If however it was D, there seems no such difficulty to be 
account for.’*. In this way we may proceed successively 
through a string of such suppositions. 

Descriptive Hypothesis A supposition wJaich is 

Another name of *'Descriptive hypothesis” is ” Keprt«sdhUti\y 
fiction.” i When we talk of Electric fluid, we have a descri[» 
tive hypothesis. There is no such thing as electric fluid, but 
the phenomenon is like so. It.is a kind of analogy or simile.> 
Illustrative HypothesisWe find writers <;^n .mathc- 
matical Physics or on Fditical Economy postulatin g special 


facts and not onk these, but also general laws^ such as. we 
knidwlor cert ^^ Mver did fiappen an d In some 

works on Political Economy, in tha course of a discussion about 
currency, we may have the question proposed as to what 
would happeif, were (he amount of coin in cirqilation to be 
suddenly doubled or halved. Such sopppsilions are proposed 
jOX. designed, for some scientilc purpose. That purpose is 
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illustrative. We assume a supposition and deduce the reAilts 
ta test our law. The practical and constructive aim is not of 
course entirely absent here, but it is very remote and is quite 
subordinate to the speculative. 

Practical Hypothesis The object of this is not to 
illustrate any law but it is preparatoiy to do somethi^. [X 
chess-player forms such a hypothesis when he makes up his 
mind to make a certain move.' 

Deductive Hypothesis Mill says, Geometrical 
truths are based on hypothesis. There is nothing in nature 
corresponding to the deBnittons of Kuclid. Therefore the 
conclusions which we reach by Geometrical proof. are all 
hypothetical. The hypotheses formed for the purpose of 
drawing deductive inferences from them are called Deductive 
Hypotheses.! 

(Hypothesis as method of Inductive Proof A 
hypothesis is established when it is proved to be the only one 
which will explain the facts. Hypotheses supply us with an 
indirect method of proof. When a hypothesis is rejected, 
another hypothesis is taken. In this way we come to the true 
hypothesis.) 

$ 0. Hypothesis and Theory A theory is an 
established hypothesis. We should also remember that the 
word “theory*’ is highly ambiguous, being sometimes used as 
equivalent to hyp<Mhe8i8, at other times as equivalent to general 
law or truth. 

” § 10. Hypothesis established When may a 
hypothesis be. regarded as fully established ? In order to make 
out that your supposition is. true, it is necessary to show, not 
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merely that a particular supposition will explain the facts, but 
also that no other one will. In other words, it must be possible 
not only to reason from the hypothesis to the facts, but from 
the facts back to the hypothesis, without any other supposi¬ 
tion being possible at any step. 

§ 11. Crucial Instance ; Experimentum Cru¬ 
ets :—It happens sometimes that two or even more different 
hypotheses will explain a great number of the phenomena in 
question. In such a case, it is necessary to look for some 
instance which can be explained on one only of these rival 
hypotheses. As Ueberweg puts it:—‘'One single circumstance 
which admits of one explanation only, is more decisive than a 
hundred others which agree in all ponits with one's own 
hypothesis, but .are equally well explained on an opposite 
hypothesis.’’ Such a test-case is called a Crucial instauce 
and if Arrived at by experiment is named Experimentum 
Grucis. The term is adopted from Bacon, who tells us thar 
it is transferred from the cros.se.s or hnger-posts which are 
put up in crossings to mark and point out different ways. 


^ '$12. Conditions thjit a legitimate hypothesis' 
jjinvLSt conform to;— ^ 

|ti. ffiu&t no t be gratuitpus or unnecessary. Fowler says 
that a hypothesis may be gratuitous and yet true. But that is 
^ erroneously supposed to be gratuitous. Hamilton has slated 
the Law of Parsimony Nature never works by. more 
and more complex instruments are nece|§%iy. Mill says 
that he may reject gratuitous hypotheses wj^hout accepting the 
Law of Parsimony. If the supposition is* known, to be the ' 
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result of any known law, then the aupposiUon erf any other 
law is gratuitous or unnecessary. • 

(U) A hypothesis must not conflict with any laws accepted 
as true on superior evidence,->!aws of thought and laws of 
motion Ac. A hypothesis which is conflicting with the primary 
laws of thought must be rejected. 

(iii) It must be determiniUe so that we may be able to 
deduce fro m it_t he. precise consequences, that mil result, 
supposing if to be true. 

(iv) . The consequences Reduced from it must agree with 
the facts of observation. As the very aim of every hypothesis 
is to expres|^e relations which exist in reality, it is obviously 
essential ihs^^e hypothesis should be verified by comparison 
of the results deduced from it with facts of. observation. In 
order that this may be done, it is essential that the consequen¬ 
ces of the hypothesis should be inferred with the ntmost 
,precision and the comparison of those consequences with the 
facts should be made with great care and accuracy. The 
hypothesis must of course, in the first place agree with the 
phenomena, it was invented to explain. But we must not 
rest satisfied with this. It must Be compared with facts of the 
greatest possible variety and exemplifying every possible case 
which* can be brought under the hypothesis. A single absolute 
disagreement with facta ia fatal to a hypothesis. 

S 13. Hypothesis iv>n flngo Hypotheses are always 
useful. Wrong hypotheses generally precede right ones. £^ery 
hypothesis should be clearly apprehended and.held subject to 
revision, ^at did then Newttm meiui when he s aid ; **hyp o- 
thesea non fingo'"?" I t was agaiuKt the assumptign of hypo - 
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theses on little or no eudettce. and obstinate ad h ere nca to t hem , 
t|»t_Newton protested when he said :-~*‘hyp<^^i8 oou 
dnso/' He did not mean that he deprived hlMelf of the 
facilities of investigation afforded by astuming In the first 
instance what he hoped ulUmately to be able to prove. 

' Without such assumptions, science could never have attained 
its present state ; they are necessary steps In the progress to 
something more certain ; and nearly everything which Is now 
theory was once hypothesis. 

S 14. Relation between Hypothesis .and 
Induction According to Whewell and Jevons,{Hypothesis 
is an important stage through which we pass in our’ progress 
towards Inductive conclusion. It is a part of inductive reason¬ 
ing.) Mill says ra hypothesis is a supposition formed without 
evidence or without sullicient evidence; while an induction' 
is not. so. It is better to say in hyPHth^"*^ '*'*•' is 

* iaduedon it is direct. In Induction, according to 

Whewell we superinduce ideas upon facts. This is practically 
the same as constructing a hypothesis, and testing it by facts. 

same process of ieaaJ2Q(lig<: Jevons, according to whom. 
Induction is b^at Deduction inverted, seems to take the same 
view. Thus he thinks thauall inductive investigation consists 
in forming hypothesis as to the causes (A thing's and determin¬ 
ing by experiment whether these hypothetical conditions are 
“eal causes or not. 

S 15. Hypothesis and ExperimentEvery hy¬ 
pothesis may be confirmed by Experiment. Every hypothesis 
suggests also how ^eriment is to be made. ‘ The one great 
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method of inductive investigation consists in the union of hypo¬ 
thesis and Experiment. When we consider this relation be¬ 
tween hypi^esis and Experiment, we classify our knowledge 
under four heads ;— 

(t) We may be acquainted with facts or phenomena which 
have come under our notice accidentally or without reference 
to any special hypothesis and which have not been brought 
into accordance as yet with any hypothesis. Such facts consti¬ 
tute what is called simply Empirical knowledge. 

(s) Another very extensive portion of our knowledge con- 
si.sts of tho.se facts which, having been first observed empiri¬ 
cally, have afterwards been brought into accordance wiih other 
facts by an hopothesis concerning the general laws applyiivg to 
them. This portion of our knowledge may be said to be 
explained, reasoned or generalised. 

(3) In a third place comes the collection of fa/^, minor 
in nutnber, but most important as regards their scientific value - 
and>mterest, which have been anticipated by hypothesis and 
afterwards verified by experiment. 

(4) Lastly there may and does exist knowledge of pheno¬ 
mena accepted solely on the ground of hypothesis and which is 
incapable of experimental confirtnaiiun, atl.east with the instru- 
meiKal means at the time of our possession. 

\ I 16 . Relation between the Constructive hypo¬ 
thesis and Explanation A constructive hypothesis is 
framed to explain phenomena nbt explained, i.e. whose cause 
> is unknown. 

^ 17. Relation between Hypothesis and De¬ 
ductive Reasoningct-^In a dedudive Reasoning, we pass 
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from a g;eneral law. HypotheseB are invented to enable the 
Deduftive reasoning to be earlier applied to phenomena. In 
every deduftive method we want to determine complex laws 
by the help of simpler laws. In hypothesis complex laws are 
known, 'we want to establish simple laws, 

S18. Hypothesis, Influctlon and Deductive 
• Reasoning :—There is a dodrine that the hypotheais of the 
Deduftive Reasoning Is the inference of the Induftive process. 
The special fafts which are the conclusions of Deduftion aro 
the basis of the Induftive Inference. 


Past W.-^Explanatim. 

S 

S.l. Explanation ; Xts ordinary sense:—In the 
^dinaiy use of the word, Explanaiion means the satisfying a 
man’s understanding ; and what may serve this purpose 
depends (i) partly upon the natural soundness of his under* 
Ending, and (ii) partly on his education^ 
i Popularly an txpUnation means the substitution of- a 
mystery which has become familiar, and so ceased to seem 
mysterious, for one to which we are still unaccustomety * 

$ 2. Deflnition of Explanation in Logic 

Mid tp. be explained^ by poijtting .out itS| 
cause U, bjr_bating.the Jaw of diusation of which its' produc* 

A law or t^onniiy ia said to be explained when another 
law is poim^ out. of which the law is iWU but a result,.. andl 
&on which it fflky be deduftivelyinfecred. 
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S 8* Nattire of Explanation When the condi- 
tioRB of eveiy detail of a phenomenon are so fulij and exadly 
known, that not only a phenomenon of that general charaSer, 
but just this very phenomenon, with exaftly these details, and 
each in exaftly this amount, must follow from those conditions 
and from those only, then that phenomenon is fully explained. 
In the vast majority of cases such thoroughness of explanation 
is not attained, and U not even sought It is some particular 
aspeft or aspects of the whole complex particular fad that it is 
desired to explain, and much<of the re&t of the detail is passed 
over as having no bearing on the purpose in hand. 

S 4. Popular and scientific Explanation con¬ 
trasted :-^ln a popular explanation we substitute what is 

* 

familiar for what is not familiar, or what is more familiar 
for what is less familiar. In a philosophical expla- 
nation] our business may not be so;—may be preci^ly the 
reverse of this. It may resolve a phenomenon with which we 
are familiar into one of which we previously knew little or 
nothing; as for instance when the familiar law "All bodies 
tend to fall to the earth,” was found to be a case of the pre¬ 
viously unknown law,—"Every particle of matter attrads every 
other.” 

^ 9 5. Mill and Bain distinguish three principal 

modes of aelentiflc Explanation. 

(i)'s The Analysis of a pUenomenon into the laws of its 
causes. It is by resolving the law of a compound ^ed into 
tKe separate laws of the concurrent causes, and the fad of the 
co-existence of thos^, ckuses.Jj 

(s) 'The discovejy of steps of causatiOD between, a cauie 
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and its remote effect It is by detecting an intermediate fink 
in the sequence of causation. 

{$' The subsumption of several laws eander one more 
general expression. 

§ 6. Observations on the three modes dX£z- 
planation j— • 

(1) the case of the composition of causes 
producing a joinicfiffecL equal to .the .auia U .the aepacate 
effects* The explanation of such an effect involves tvo 
things :~(D the simpler laws of*the separate causes; anc^ 
(11) the fact of the co-existence of those causes (for if not 
co-existent they could not intermix their effects). 

Example Why does A B produces XY ? 

(0 A produces X ; 

and B produces Y ; 

(ii) A and B here act together 
A B produces XY. 

(2) The second mode of explaining a law is to point out 
an intermediate link between an effect and Us assigned cause. 
tQ show that this assi^ed cause is only the cause of the caust 

Example ‘.-^A produces C ; how do you explain it i 

A produces B 
and B produces C 
A produces (^. 

(3) The third mode is the subsumiUioa of less general 

kyajQto a mptcg^ral^one; t.f, j.hc laws are found 

to be merely instances of the operation of the more general. - 

Example Why do heavy bodies hdl b> the earth ? 

There is the Law of Gravitation. 
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{ 7* When any law la exiylainedt more general 
laws are stated. 

(i) In the first kind of explsnsdoii itis evident that each 

of the laws, “A produces X/* and “B produces Y” is more 

genera) than the law AB produces XY" ; because we get tliis 

last law only when A and B act to get her. But A and B may 

exist together,—may exist also separately. When they exist 

separately, then also we find the operation of the two laws 

“A produces X,” and “B produces Y” ; when A and B co- 
«» ' 

operate, then also those laws are operative. C'onscquently these 
two laws arc more general than the law explained. 

(a) In the second kind of explanation also the statement 
is true. 

A A 

B B 


C C 

The law that A produces C is explained by two other laws: 
—A produces B, and B produces C. When A produces C, 
then A first produces B and afterwards B produces C. But 
there may be cases where A^produces B, but C is not produced 
by B on account of some other counter*actlng cause ; SO *‘A 
“produces B” is more general than *‘A prodpees C." Again 
there may be cases .where B is not produced by A but by 
some Other cause, ‘but still produces C;80"B produces C" 
4 also more general than **A produces C.'* 
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( 3 ) In the third kind of explanation a more genera) law 
is necessarily to be mentioned. 

9 6 . The Limits of Explanation :—As Explana¬ 
tion consists essentially in deriving laws'from higher ones by 
showing that they all agree in being applications of one com¬ 
mon, law under different sets of circumstances, it follows that 
we may go on explaining. the low%r by the higher until we 
come to laws of uniformities so high and general that they 
have nothing in common and cannot be reduced to anything 
higher and more general,—in other words to ultimate laws. 
Thus no one has ever succeeded in explaining the law ot 
gravitation. Thus the limits pf Explanation are the limits oC 
Induction;—Explanadon must stop where Induction has 
reached. stage of generalisation. ; 

9 ,9. All Explanation is relative explana¬ 

tion may be regarded as relative, because in explaining a law 
WR reach at last to a law or laws unexplained. • 

9 10. Explanation; Ultimate Laws and 
Derivative LawsThe Ultimate Laws are not to be 
explained, but the Derivative Laws are to be explained. 

The UltimaU Laws are those which are not deduciblc 

* • * 

from or resolvable into other and more general laws, howevet 
much our knowledge be extended. 

The Derivative Laws are those which are deducible from 
or resoNabte into other and more general laws. 

The ultimate Laws of Nature cannot possibly be less 
numerous than the distinguishable sensations or other feelings 

of our naturei—that is those feelings which* are distinguishable 

♦ 

in kind or quality and not merely in degree. 

8 . * ■ 
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Ab long as a Uw is known to be ultimate, we cannot explain 
it. But a supposed ultimate law can be explained, when it 
transpires to be Derivative 

§ 11. An Empirical Law may be explained. 

We must remember that the expression “Empirical Law” 
has been used in two different senses by Mill and others :— 

li) An unresolved derivative law i, e. a law capable of 
explanation but which we do not yet know how to 
explain. 

.'ii) Any law based on Induction by simple enumeration 
without admixture of deductive reasoning f. e, unexplained law 
whether ultimate or not. 

Now we must take it in its first seitfe. As an Empirical 
Law is an o bserve d uniformity, presumed to be resolvable into 
simpler laws, but not yet resolved into them, or a law whose 
why has not been ascertained, it is really a derivative law ; sa.it 
may be explained. 

§ 12. UypoUie&ls, Induction and Explana- 

4 

tion i-tfWe .frame...hypothesis in.order to reach-.cxpjanaiion, 
when it does not appear to us at once. Wc frame l^pothesis 


10 explain phenomena, otherwise unexplained. Every Hypo- 
cJtesis is art attempt at explanation; everyuestabiished iheQty is 


aa.explanation of greater or less scope.Jl 
I 4^11 Induction is explanation as every Explanation consists 
jhsseDtially in detecting tlA universal in the particular i. e. 
fin-deducing or deriving the particular event from, or show- 
Unq: it to be an application of some universal law. But this 
• involves generalisation,—rising from the multiplicity of 


particular facts to some general law which would include 
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ahd txfihin them. ThusAbere is geaeralisatioa both in lodiu- 
lion and Explanation., 

S 13. Proof and Explanation of a Law<\re 
they one and the same ? The answer depehds.on the consident- 
tion of the qnestion whether the proof is Deductive or Induc¬ 
tive. When it is deductive, the pro(^ and the Explanatiuu oi] 
a law are the same. When the law is established by direct 
induction, then they are not the same. In this case proof p 
independent 

s 14. 

Dr. Rain has mentioned the following three types of fallacious 
and illusory explanations 

ft) .One form of illusor)' explanation is lo repeat the fail 
in different lan^nage^ assigning no other distinct and yci 
parallel /act. 

• Examples:—(i) Why does opium produce sleep ?^ v Ii 
is a sleep-producing thing, (ii) Why must the future re.semblj 
the past^ V. -Nature is uniform. 

( 2 ) Another illusion consists in regarding phenomena, 

simpJePecauu art .familiar ^ 

Very familiar facts seem to stand in no need of explanatior 
themselves, and to be the means of explaining whatever cat 
be assimilated to them. 

Examples( 1 ) The lighting of a fire, by cpnact„»dih-i 
a great .^scientificdifficufty.; yfi|. tew, .people think ii 
go. iii) Voluptary action, from familiarity, has long beer 
reckoned so simple in itself as to have provided a* satisfactor) 
explanation of all other modes of generating mechanical force. 

( 3 ) The .greatest fallacy la. the mppotition that something 


of Explanation,' 
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is be desired b£)iond the most generalised conjunctions or 
uguences of phenomena. 

m _ 

Examples:—(i) The union of Body and Mind has lun^ 
been considered the mystery by pre-eminence. The prevai¬ 
ling opinion has been that this connection would for ever 
resist and paraiize explanation. The material properties and 
mental properties are each to be conceived according to their 
own nature—the one by the senses, the other by sclf-con- 
sciousness. We also endeavour to rise to the most general 
Ia\Ys of the union of the two classes of properties in the human 
and animal organizatiem. When we succeed in carrying this 
generalizing operation to the utmost length that the case 
appears to ad mit of, we shall give a scientific explanation of 
the relationship of Body and Mind. It we ask for any 
further explanation, that will be fallacious, 

> '' (ii) ^The acceptance of the law of universal gravitation as 
Sull and final solution of the problem of falling bodies is the 
proper scientific attitude of mind. If we want to explain again 
this law of univers al gravitation, that is fallacious. 




IX. 

nrDUOTioir. 

S 1< Definitions of Induction tWI) Ij^uction is th^i 
of th e mind bv which we infer that what is true in 
^ particular case or cases, will be foun^.trve in ftU cases which 
resemble the former in * 

V (li) Induction is the process by M'hich we conclude that 
what t| true nf certain individuals of a class is true of tne 
whole class, or that what is true at certain limes will be true 
in similar circumstances at all times. 

/' S 2. Carvdth Read’s Definition of Induction 
An Induction is an universal real propositimi bated on obser¬ 
vation, in reliance on the uniformity of nature: when welb 
ascertained, it is called a Law. Thus, that “ All life depends 
on the presence of Oxygei^’ is (i) an universal proposition • 
( 2 ) a real one, since the "presence of Oxygen ” is not con¬ 
noted by ** life ( 3 ) it is b.ised on observation ; ( 4 ) it relies 
on the unifonnity of nature, since all cases of life have 
been examined.^ 

9*3. Mill’s special Definition !— Induction is .G»J 
anjnference.tfj esmblisbing a general jroi2ftgU4en.W oa^ 

evidence of particular instances. oaV. V'' 

In order to understand this definition we mtsst. know what 
Mill means by (a) an inference, (3) a general proposition. 

- (a)Infereooe, according to MiU, is’a statement 
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containing an information not given b}' the premises, but 
obtained through them. It is wider than the total of the 
{)remise 8 .J The additional knowledge conveyed by an in¬ 
ference is not even implicitly involved in them. All in¬ 
ference Qij^t be (from facts known to'facts unknowi^ (Mill 
says, a deductive conclusion is not really an inference, as the 
information conveyed by it is involved implicitly if not explicitly 
in the premises^ 

1 . For Example All men are mortal. 

Henr]; is is a man. 

Henry is mortal. 

In this syllogism the conclusion does not give us any new 
information. Those who understand the premises know also 
the truth of the conclusion ; so there is no additional know¬ 
ledge. Therefore according to Mill, it is not an in/creneei 

^ow take an inductive argument:— 

The man A is mortal. 

The man B is mortal. 

The man C is ^rtal. 

All men are mortal 

Here the conclusion conveys some new information, which 
vas not given hy the sum total of the premises. The premises 
inform us that only 3 persons are mortal; but the conclusion 
tells us that not only three n>en but all men are mortal.. 

Not* Wft reserve ndw our ciitidsm of this view of 
InfeKDce. 

• ii) ^ proposition is one in which a pre¬ 

dicate is afilimed or Abated of anuHiimifed indejlaiu mumber 
cf individually namely^all whether few or mmiy existing or 
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capable of existing in present, past or future, which possess 
the attributes connoted by the subject-name. Or it is one 
which asserts that one phenomenon alws^s accompanies (>. 
is a mark of) another phenomenon. 

Illustration :>-** All continents possess large rivers " ts 
not a true logical general proposition, but only a bundle of 
four singular propositions, vit., (*i) Europe possesses large 
rivers; (a) Asia possesses * large rivers; ( 3 ) Africa possesses 
large rivers; and ( 4 ) America possesses large rivers. Nothing 
has been affirmed of an indefinite’number of continents. We 
cannot properly say attributes connoted by '* corttineni ’’ are 
marks of attribute ** possessing large rivers "; the two only 
happen to be associated in the only cases which we happen to 
know, but if a new continent were raised, say from the bottom 
of Pi^cific Ocean, we have no assurance that it would contain 
large rivers. ** AH the apostles were Jews is not a general 
proposition, as we cannot predict from this, that if an apostle 
were at any future time appointed, he would be a " Jew,”—the 
attributes connoted by “.apostles” are not marks of the 
attribute connoted by “ Jew.” •‘Ail men are mortal ’’—is' 'a 
true general proposition. ^ 

S 4. The position of Induction in Logic as 
mentioned by Mill:—We have found that all Inference 
consequf^tly all Proof and all discovery of truths not self* 
' evident consists of inductions, and the interpretation of lioduc* 
tions; that all our knowledge, not intuitive, comes to us 
exclusively from that source. What Iridp ction. is, therefore, 
and what conditions render It legitimate, cannot but be 
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deemed she main question of the science of Logic -^e ques** 
tion which includes all others.?‘-‘Mill. 

$ 5. The Different stages of Inductive Inves¬ 
tigation i 

(i) We first of all observe some facts and then form a 
kypolhuis regarding all such facts. The first stage is then the 
formation of hypothesis after observation of facts. 

(a) We apply the Experimental Methods and then come 
to a generalisation t. €. an Inductive conclusion. The second 
stage then is the conclusion proper after application of 
methods. • 

(3) Verification. 

S 6 . There are some processes of reasoning 
which are Improperly called Inductions. Mill 


mentions the following :— 

- (i) Perfect Induction. 

• , ( 2 ) Some realbning used in Mathematics. 
\ ( 3 ) Inferences by Parity of Reasoning. 

, (4) Mathematical Induction. 



',( 5 ) Colligation of Facts by an appropriate conception. 

U T« Perfect Induction The ScbolwM.c Logicians 
distinguished Induction as Perfect or Imperfect. (When, any 


statement is made regarding a class of objects, after examin¬ 


ing each and every member of the class, then the Induction, 
according to them, is cabled Perfect J /“and when any 
statement is.iimde.r^rding..a class of objects,' a£ter.e:»mming 
some only, then.tfa^ Induction is called lipperfectj 

If we examine the case of Peter, of Andrew, of Joltn, of James, 
0 ^ Phiiip^of BarUtol mew, of iMtettbew, of Thomas, James 
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the son of Alphaeus, of Th^daeua, of Simon the Cannanite, 
of Judas Iscariot and of Paul separately and come to the 
conclusion that “ All the Apostles are Jews,”—it will be a 
Perfect Induction according to the Scholastic Logicians. But 
if we examine the cases of three men A, B and C and come 
to the conclusion that “ All men are mortal,”'~'it will be an 
Imperfect Induction according to them. 

Mill is right in thinking that ihfijKkCalIed.PecCect..iadiictioa 
i s not Induct ion ^t aU. inasmuch aa (i) there is no inference 
from facts known to facts unknown,-r-any operation involving no ‘ 
inference in Mill's sense of the term, any process in which what 
seems Ihe conclusion is no wider than the premises from 
which it is drawn^ docs not fall within the meaning of the term 
Inductions (a) The conclusion of the so-called Perfect Induction 
is noba .General Proposition;—it is only the summation of 
the premises.^ Induction proper is what is known to thej 
Scholastic Logicians, as Imperfect Induction. 

$ 8. Some, reasoning used In Mathematics 
Mill says that there are several processes used in Mathematics 
which require to be distinguished from Induction, being not 
unfrequently called by that name, and being so far similar to 
Induction properly so called, that the propositions tUl^lead 
to are‘really general propositions. For example the following 
propositions, are krst separately pr^ed: 

(t) ^ /-aiinrU mit a TTlOr^.t^fln tWO 

pointe. 

( 2 ) A straitrht line cannot cut an in more than twtt 
points. 
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(5) A Straight line cannot cut a parabola irl more than 
two points. 

(4) A straight line cannot cut a hjpecbola in more than 
two points. 

We then conclude that *'a straight line cannot cut a conic 
section in more than two points.’* Wc know that a cone is 
intersected by a plane in one of these ways, ^hcre is no 
Induction here, as there is no real inference. The conclusicm 
is a mere summing up of what was asserted in the given 
propositions from which it il drawn.) This may be regarded 
as a case of the so«cal!ed Perfect Induction. 
t Mill has regarded the conclusion of the so-called -Perfect 


Induction as general. But Lotze calls it universal, not general. 



Statement according to Lotze ^ (itrttral 


iicate.somethini 


awl 


'(din^ to him.^ 

( 9. Inferences by Parity of 


Reasoning 


When we prove a Geometrical theorem by means of a dia¬ 
gram, we have this kind of reasoning. ^Having shewn that the 
|hree angles of the triangle ABC are together equal to 
two angles, we conclude that this is true of every trangle^ 
not because it is true of A B C, but for the same reason 
which proved it to be true^ of A B C. ^This Is called anln- 

lU' ^P»it^ of Reasoning, u e. tP 

applied to all other cases.^ 

If this tfere to be palled InducUon. an appropriate name 
forUwould.be /k^uctun *|* P'**^V* 

.j;erm cannot belong to it characteristic quality of Indue- 
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tion is wanting : {since the truth obtained though really gence i 

of particular instanceej 

if we come to the truth bf measuring the three angles of 
several triangles equal to two right angles, then it is w Indue* 
tion. But we do not do that; we really draw a diagram 
of a particular triangle as a representative or symbol of 
triangles. 

Mill 8aySi:-'“we prove something in a particular case and 
imagine the same proof applied to the other cases ; so an 
inference by Parity of Keasoning*ls oaly thn summation. of 
several conclusions,—we gather up into one general expres* 
sion all ^he singular propositions susceptible of being thus 
proved". This statement of Mill is not good ; .there ia. no 
summation in it.We get this inference, not by summing up 


several singular propositions but because we perceive that the 
similar proof might be applied to the oilier cases. « 

§ 10 . Mathematical Induction or Induction b/ 
Connexion :—^A mathematician^ when he has calculated a 
suiheient number of the terms of an algebraical or arithmetic 
cat series to have ascertained what is called the law of the 
serle8,(dose not hesitate to fill up any number of the succeed* 
ing terms without repeating the calculations. Such a process 
of reasoning is generally called Mathematical Inductioi^ 
Illustration jy 1 1 3 -5 4 =? s * ^ 

I i+3 + 5 = 9=3'* ■ 

The sutp of any number of odd numbers beginning 
with I is the square of that number. , * 

According to Mill, such a conclusion U*drawh .when It is 
api^reqt from a priori qonsidarationa, (which might bp 
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eithlbited in the form of demonstr/itlon ) that the mode of for* 
outiOR of the subsequent terms, each from that which preced* 
es it, must be similar to the formation of the terms which 
have been already calculated. And when the attempt has 
been hazarded without the sanction of such general considera¬ 
tions there arc instances on record in which it has led to false 
results. 

I The siMi^d (hlathematical Induction may be regarded 
as a particular case of Induction by Parity of Reasoning) it 
is not an inference of a general proposition from particular 
instances ; so it is improperly called Induction. 

§ 11. Colligation of Facts by an appropriate 
conception :—What is colligaiion /> Wc are said to cnlligatt 
a number of phenomena when we unite them into a 
single class by forming a general nnfinn of their 
attrihiiies. These Common attributes may include both the 
essential and the accidental qualities, and when these are ex¬ 
pressed in words, we have a description-^ them. Thus cqilij 
gatioi) is ihemtyi tgl .proc.saJ^ »dliclL.)i:s4«ia2., a -. numbfil.. of 

under a general description. 

^ ([induction has been defined by Dr. Whewell as the colli¬ 
gation of facts by an appropriate conception^ Dr. Whewell 
mabitains that the general proposition which*binds together 
the particular facts, and makes them as it were one fact, is 
not the mere sum of those facts, but something more, since 
^there is introduced a conception of the mind .which did not 
exist in the facts thetnselves. 

Ilflirs .View f-^nduction and colligation 'are two dis- 
jjnet processes. Induction is something more than ct^liga- 
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tion. Qq 1U£^(>P always Induction ; but Induction is 

always colligation. A conception or hypothesis can describe 
facts ; hut unless it is proved or established, it cannot be re- 
ganted as an Inductive conclustor^ 

According to Mill ( i ) there is no real inference in mere 
coUiRation. ' 

^ 2 ) Successive colligations, thbugh conflicting, may yet 
all be correct, so far as they go j that is they may all correctly 
represent the facts observed at the time they were respectively 
frametl. In different stages of« the progress of krnowle^ge, 
philosophers have employed, for the colligation of the saifle 
order of facts, different conceptions. Now, it would be absu¬ 
rd to assert ihat;confficting Inductions ccwfd all be true.^ 

(( 3 ) Colligation only describes ; Induction besides inci¬ 
dentally describing, also predicts and explains.'. 

• Criticism of MllPs view We cannot altogether 
agree with Mill in rejecting Whewell’s statement that Inductiga 
is the colligation of facts by an appropriate conception. The 
conceptions by which facts are to be colligated are hypotheses. 
We must remember that we pass through three different stages, 
when we want to draw an inference by Inductive reasoning :— 
(i) We observe facts and form a hypothesis; ( 2 ) We apply the 
experimental ^ethods and get the general proposition ; and 
then (31 We ^rify the Inductive conclusion by bringing other 
particular fact^elonging to the dlass hut not examined before, 
and finding tMal the general truth holds good also in those 
cases. 0r. Whewell as a discoverer laid stregs on the first 
stage of Inductive reasoning. According^to him, the formation 
of an hypothesis is the main business of an Inductee reason^. 
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Wh^n a hypothesis is obtained, the next business is only 
i'> establish it; so the other functions are only sub- 
isidiary to this main function. Mill ^ives importance to the 
second staftc ; and that is why he condemns Whcwell’s state¬ 
ment so much. According to him Induction is Proof ; it is 
inferring something unobserved from ’a^mathin^ observed ; it 
requires, therefore, an appropriate test of proof; and to provide 
that test of proof is the special p^^pose of Inductive Logic. 
It will not be altogether out of place to mjnlion here that 
Whewell Jays stress tipon the. first stage. Mill on the second 
sage; and Jevons lays stress on the third .stage of indueme ■ 
reasoning when he defines Induction as the Inverse Prejeess *)f 
l)e»luciion. 

5 12. Induction as the Inverse Process of 
Deduction :—An “inverse process’’ presupposes a “direct 
prociiss" with which it fs connected in the following way. The 
dircd priKtss sutris from cctlain data and reaches a conclusion. 
That is, the {wrticular premises and the law according to which 
we are to infer, are supposed to be given whilst the conclusion 
is to be obtained by us. The inverse process, on the other 

hand, 8tart.s from a conclusion and tries back for the data. 

% 

That is, the conclusion and the laws according to which we 
arc to infer are supposed to be given, whilst th^premises are 
to be obtained by us. ^ 

^In a Deductive reasoning we pass from a gt^eral st^ment 
to particular facts,—from causes to effects, .^n an Inductive 
Reasoning wc pass from particular facts to a general statement, 
-from effects to causes; 

Dgductigp.^Tn Induction, according^ to Jevons, weubtaln our 
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law more or less conjecturally by direct experience and afto rt 
wards verify it. • 

Jevons thus states his view :—“ All Inductive reasoning is 

but the inverse application of Deductive reasoningiO) Being in 

possession of certain particular facts or events expressed in 

propositionsOt)w<^ imagine some general proposition expressing 

the existence of a law or cause deducing the particular 

results of that supposed general proposttion^|j|we observe 

whether they agree with the facts in question. Hypothesis is 

thus employed, consciously or unconsciously. The sole edn- 

dition to which wc need conform in framing any hypothesis iw 

th.'tt we both have and exercise the power of inferring deducti- 
# 

vely from the hypothesis to the particular results, which are to 
be compared with known facts.” 

According to Jevons, thus there are but four steps in the 
p^oce'ss 'of Induction: 

(1) Preliminary observation of particular facts. 

(2) Framing of some hypothesis as to the character of a 
general law. (3) Deducing consequences from that law, 

(4.) Observing whether the consequences of that general 
law agree with particular facts under consideration. 

So^evons makes prominent the last stage of lnductiv% 
reasoning, namely, Verification. In Verification we have the 
deductive rea^ning;—after obtaining a general law, we 
examine whether that general Itw holds good in particular 
cases,—which ^'e do by deducing consequences from the 
general law and comparing them uith known /acts. The 
previous pa^t of our Inductive reasoning become complete 
when we re.uh ibis stage. 
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S 13. The Old and Obsolete Views of lnduc~ 
tion ? 

(1) Aristotle’s account of Induction 

(i) InductiCHi is ascending from the particular to the uni¬ 
versal, in the sense of recognizing the imiversal in Ihe particu¬ 
lar . 

(i!) It 19 a kind of syllogiltice argument in the third figure. 

Example ^ 


Sn Sgj Sg, 

*»* ®a» 


•ee 




•ee 


S, are P 
• S. are all S 


All S are P. 

Example 

Man, horse, mule &c are long-lived. ■ 

Man, horse, mule &c are bileless. 

.*. Bileless animals are long-lived. 

>, Gi’itlclsm:—Aristotelian Induction is a Perfect Induction. 
,lt is difficult to obtain a complete enumeration ctf individuals, 
f Syllogisms in the third figure give us particular conclu- 
|sions.r It is not an ordinary syllogistic form. 

( 2 ) The View of the Scholastic Logicians : 

V The Scholastic Logicians made Induction entirely enumera- 
tive and distinguish^ the process as Perfect and Imperfect 
This doctrine was practically universal amongft logicians till 
.the time of Bacon. Unduation hr ^‘""p*** >s 

kscriblng the character of a general truth to any proposition 
Mrhich happens to be true in every instance we have known of, 
I. e., to which we do^mt heppen to know any exception. Bacon 
says, about Induction ** per Enumerationem slmplicem,” 
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“ubi non riperitur instantia contradictona ” 1. 1 ., it is induction 
because we have never fouhd an instance to the contrary. 

Criticism :—It is an argument from simple unanatysed 
experience; its formula being “ such' and such has always 
been found to be true; no instance to 4 he contrary has ever 
been met with ; such and such is true.'’^tAn.crg]aaiutheilO) 
pbserved have hi»^n hlacb;; nn nf any rotnnr hnJ 

fevet been seen.;- .•.Allorowi. are blaciu The. conclusions 
such an induction can never be taken ascertain.^ Accordingj 
to B^coni the Induction which tproceeds by simple cnun&era-j 
tion is a childish matter and infers rashly and is always liabiei 
to be refuted by a negative instance. ) 

§ 14. Empiricist View and Rational View re¬ 
garding Inductive Reasoning. , . 

I nduct iot^- is the dnetnne., -those., valid, pmeesses of' 
thought by which knowl edge^ pf. w.bai .bplds..,uniye_rsa!ly In 

It is true that in experience atond we g.re 
brought into contact with reality. But what is Experince ? In 
answering diis question the Empiricists and the Rationalists 
differ from each other. 

Empiricist View r-^Bju^Lsxpecieilce.” the Em piricists 
ippre aucccssiou of 9#nsTinMfc.j^rggaignj^ The ooly 
' reality for the Empiricists is the series of sensations in our 
individual consciousness. With objective reality goes, of 
course, ^abjectfve or universal knowledge. A* doctrine of 
Induction capnot, therefore, be consistently based on £m< 
piriclunj 

:Ratlo^l View :-^cjy>tdisg^tLlfee. JR«lon(di8taJ‘g^ 
j^^iMica”_iajiot aimply.gRat TiT^tVltii JsbaLii .thougbt. 
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Kxporienoe is noi a mere serlas of sensations, buf it is tht: 
totality. ()f those impressions oi'ganized and systematized 
by the constitutive activity, of mind. A fact exists only in 
relation to other facts, and these relations only exist for 
thought, they are nou open to sensuous observation. Every 
sueii relation is iniversal /. e. it is applicable not to this one 
fact because ‘of its individiiaiity, but to this onc.faci ns a type 
or example of a class of facts. Wliilsi in sensuous impressions 
iVi; have facts presented in their particular aspect, in thought 
we grasp their universal aspect. Kxpcricncc which includes 
both impression and thought is thus seen to unite the univer¬ 
sal and the particular. * 

Mills Position ;—Mill adopietl the fundamental em¬ 
piricist position that nothing is given as a basis of knowledge 
but .separate and particular ^sensations. The outcome of 
l'hnpiiici.sm is that knowledge is impossible. Mill attempted 
to avoid'this conclusion by his «K>cirinc of Induction. He 
defined Induction a^ discovering and provingigeneral pro¬ 
positions.” 'rhrougljoiii Mill's Logic, we find two incompa¬ 
tible theories of inference—first that inference is based on 
resemblance between phenomena, and second, that inference ' 
is grounded on the essential conditions of phenomenal. The 
former view is empirkal, but the latter is ratiuml. The former 
view is the found.ation of his advocacy of the doctrine ‘that 
“ all infcrenct is from particukirs to particulars,^- -that obser¬ 
ving A, B and C’s mortality we can at once ink.-r D's morta¬ 
lity, who is also like A, B. C. This view is also expressed in 
several of Mills definuions of Induction. The second view is 
found in his ax^tual treatment of Induaion. THcre he tells us 
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that to determine the effect of every cause and the causes 
nf all effects is the main busit^ss of Induction. Tlie latter 
1 'of.itioi) IS (luile inconsistent with Kinjiiricism. 
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Part I.— Analogy. 


$. 1. The meaning of Analogy: What is 
Analogy ?—One of the meanings of Analogy is Resemblance 
of Relations. Analojgy is a kind of probable proof based upoiw 
I imperfect similarity between the of. comparison and the! 
jisubject of our inference. 

^ 2. Analogical ArgumentArguing from Ana¬ 
logy generally signifies to infer irom resemblances in some 
points ( not necessarily in relations), resemblance in others. 
Jevons>says—yin Anali^y, wc reason from likeness in many 
joints to likeness in other points/' In the stritteense it is to 
infer from some resemblance of relations, nsemblance in 
others. 

* Examples o/an Analogical argument no/Mid in its strict 
s^Hse :—A certain object A, having a certain property x, has 
also a certain other property m ; another object B resembles 
A in possessing x ; B also resembles A^in possessing m. 

The earth possesses spherical siiape.Ac., uifis alsa jnh^* 
bited ; Venus resembles the Earth in possesslig the former 
of properties ; Venus is inhabited. ' 

(Example of anftnalogical argument used in i/t strict 
ttnse .‘->-Tbe- relation between a king and his people resem* 
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hies the relation between a father and his children. The 
children ought to obey their father; The people ought to 
obey their king.) 

S 3 . Analogy, Deduction and Induction (i) 
Likj pedufiUfib aack laducUoa, Analogy Mumes th^things 
wh ich are like in some respects^tm also. alik$. in others : 
hut ( ii) it diHcrs from them in not appealing to a definiU 
general law assigning the essential points of resemblance upon 
which the argument lies. 

: In Deductive proof this is done by the major premise of 
every syllogism; if the major says that All fat men are huAi* 
ourists,” and we can establish the^minor *' X is a fat man,” 
wc have secured the essenlial resemblance that carries the 
conclusion. Analogy the essential resemblance is not so 
securedJ 

• fn Induction, the Law of Causation and Us representaives,— 
;'the canons serve the same purpose, specifying the essnn 
lial marks of jt cause. Butin. Analogy, the xesomblance-relied 
on cannot categorical ly. In Induction also, we in¬ 

fer from resemblance from some points, resemblance in others, 


but Analao:^lflE8iaJrpm induction jg not r equiring the prfivijatf 
proof, by comparison of instances, o f the m^riable coniuhc- 

it r^uires that the inferred properties should not have beer 
asceri'tined to i unconneettd with^he common properties*) 

^In Induction the inferred prop entas and the common 
known properties mustbej^goma to ht counteted. In Analogl* 
cal reasoning their connections are not known ; neither or 
1 they known to he unconnected .) 
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Another distinction :—“The Analogical argument is dis¬ 
tinguished from Inductive one in tfils—that Induction regards 
a sing l e,predisate.in many s ubjects, as the attribute « in in 
B, in C, in I), in K, in F, Ac.; and as these may belong to one 
class, say Q, it is inferred that z will likewise be met with in the 
other things belonging to this class, that is. fn all Qs. On the 
other hand, Analogy regar ds many attribiUes^n one ..subject 
( Say ^ In A ) ; and as these many are in part found 

in another subject ( Say m, and « in B), it is concluded that, 
in that second thing, there will also be found the other attri¬ 
butes (Say 0 and p). Through Induction we, therefore, endea¬ 
vour to prove that one character belongs (or does not belong) 
to all the things of a certain class, because it belongs ( or 
does not belong ) to many things of that clhss. Through 
Analogy, on the other hand, we seek to prove that all the 
characters of a thing belong for do not belong! to another 
of several others, because many of these characters belong (or 
do nrtt belong) to this other or those others. In the one it is 
proclaimed—“ One in many,,, therefore^ nne in fiU." In the 
other it is proclaimed—“ Many in one, therefore all in one ."— 
Hamilton. 

4. Analogical argument is only probable, 
and that in various degrees. 

( 1 ) The greater the number and importance of the points 
Df agreement, the more probsfnle is the inference. 

^ ( 2 ) The greater the number and importandh of the points 
>f difference.-the less probable is the inference. 

. f 3 ) The greater the number of unknown properties In 
he subject of our agreement, the less is the value of any in- 

« 4 * 

erenco from those that we know.) 
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S 5. An Analogical argument may come very 
near to a valid Induction, if 

(j) The resembIiii)iC«.i5.Jt«ri' great. 

( ii ) The dissimi)arUj’..Jt£X^J>inaU’ . 

4 ^ mw m 

( iii) Qur knowledge of. the subject-matter tolerably 
extensive. 

8 6. Analogical reasoning useful. Why ?-{The 

conclusions of analogy are not t«* direct use, unless when the 

case to which we reason is n casuWzJ'/<#eB/ ifi 

/. t.(immensely similar. Kven Mien a complete Inductio^n 

should be sought after. But the. great valiic of Analogy, even 

^len faint, in science AS ibm it m.iy f'iiservaiu/if .atui 

exj>crmeniSi with a view to establishing positive scieniilic 
• ••• 

irutlis, for which, however, hypotheses bused on uualogic.s arc 

4 • 

required and must not be mistaken. ) 


Part W.-~-Prolfthili!v. 

§1. What IS meant by the word “Probable’’ 
In Logic ?—Usually when we say that an event is ''probable," 
we mean that it is more likely than not to happen. But, tn 
T^ogic, a n event is *■ probab le" if niir exrStrl.itinn, of.its,occur- 
Js lp 3H than c ftrtaint) %_as Aang-as -ibe-uvfcm—ts not im- 

possjble._~ * 

§ 2. Wljfy some facts are known as probable 
only ?—When in any particular case, ,we do not know what 
comliTions are operative, we cannot lei!,* on the *oiie hianii, 
what result will appear, nor, on the other hand, can we s^y 
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positively what conditions have produced a certain }(iven 
event. In such cases we are accustomed to speak of the 
occurrence as due to Chance. Chance was once believed 
to be a distinct power in the world disturbing the regularity 
of Nature. It is now admitted that every event in the world 
is iluh to some cause. Wlicre our knowledge is complete, 
then the idea of chance would disappear ; it is due solely to 
the imperfection of that knowledge. Some facts are known as 
pi;obahlc only becaiA we do not know distinctly their opera¬ 
tive causes. " 

§ 3. The Theory of Probability in Logic !—The 
probability of a given effect is the measure of rational experln- 
tion of its occurrence. Some facts are not certain but only 
probable to us owing to our imperfect knowledge of their 
operative conditions. The (Question then arises as to what 
wo ought rationally to expect. The tstimation o/muh rational 
expectation is tlie province of the theory of Probability. So 
it hfs a place in Logic. 

. § 4 . The foundation of the Theory of Proba¬ 
bility : How Probability is represented; The 
foundation of the theory is that possibilities can be limited to 
a definite finite nunaber. When we say that the probability of 
a thing’s occuring in a*ccrtain way is f, this rests on the assump¬ 
tion that the .seven possibilities are equally probable. 

Probability is represented by a fraction. Taking 1 [one] 
,^0 stand for certainly and o [zero] for Impossibility, probability 

may be -j-ViAj O'" or (generally) *. The denominator 

m 

represents the number of times that an event happens and the 
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numerator die number 0 ! times that it coincides vith another 
event i. e., the number of occurrences in a jrarticular M'ay. 

§ 5. The Ground of Probability:—It has already 
been mentioned,—when We say that the -probability of a thing’s 

occurring in a certain manner is there is an assumption 

* 

that the seven probabilities are equally probable. Nq^ the 
question is—what is meant by “ equally probable” ?—Or in 
other words, what is the ^ound of probability ?—How do we 
know that there are so many possibilities f 

The answer to this question is given from three diffefent 
sundpoints(i) Subjective, (H) Objective and (Hi) Subjec- 
ttvo^bjective. 

Objective View •—According to this view. Probability 
depends upon the quantity of our Belief in the happening of 
a certain event or of its happening in a particular way. This 
is based on a psychological conception, vts., that what is 
equally probable to an individual- is that about wftich 
feels equal confidence or expectation or belief. Such belief 
may have various psychological causes, such as personal 
disposition, temperament or mood ; it is likely to be biased- by 
feeling. 

Otd^tlons against this View U) does not 
unif<^mly correspond with the sute of the facts- (3) Belief 
cannot, by itself be satUfactorily measured, {f) If Pro b a b ility 
is to be connected with Inductile Logic, it ought surely to 
rest upmi the pame ground namely Experience. Induction, in 
any particular case is not content with beliefs or opinions, but 
aims at pBoring, testing, verifying or«correcting them by 
appealing to the facts; and Probabili^ hae the same object 
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and the same basis. So this view must be excluded from 
logical consideration. 

View :- 4 This view is based on actually ex¬ 
perienced frequency. This objective frequency may be ascer- 

4 

tained by statistics or by Deductive arguments. Such know- 
ledgejs open to everybody. 

Subjectlvo-Objectlve View:—The Subjectivo-Ob- 
jective view takes account of the Adividuars knowledge,— 
not of his mere belief, vlf recognises that to different indivi¬ 
duals the probability of the same event may be different: not 
because they feel a different degree of confidence, but because 
their knowledge of the case may be different^ 

S 6. Direct and inverse Probability ;^In dirut 
probability, we seek to determine the probability of an event 
being of a certain character, when it is happened under given 
conditions.' £. G.—What is the chance of a white ball being 
drawn from a bag which contains 6 white and 4 black balls? 
Answer:— 

In Inverse Probability, our position is reversed. Given an 
event of a certain character, we seek to determine the pro¬ 
bability of its having resulted from any paritcular set of cir¬ 
cumstances under which it might occur. £. G.—'A white ball 
has been drawn from a bag containing 10 balls. What is the 

chance of the bag’s having contained 6 white balls ? 

% 

The following hypotheses'are equally possible. 

I. Ail the balls white. 

a. 9 balls white, i black. 

3. 8 balls white, t black. 

4. 7 balls white^ 3 black. 
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5. 6 balls white, 4 black. 

6. 5 balls white, 5 black. 

7. 4 balls white, (S black. 

8. 3 balls white, 7 black. 

9. 2 balls white, 8 black. 

10. 1 ball white, 9 black. 

On thefFri/ hypothesis, the probability of the observed 
event is certain i. e. i. On the second hypothesis, the pro¬ 
bability is •^. On the third hypothesis, 1 on the fourth 
hypothesi.s, -4% ; on the fifth hypothesis, \ and so on. 

Now the probability of the fifth hypothesis being the trfte 
hypothesis is proportional to ^^y)* Since before the 

event, each was equally likely; but since one of the hypotheses 

must be the true hypothesis, A (I'fVb't*.must 

be t ; I. A. fj=si. 4 = Hence the probability of 6 

balls being white is k. tV H iir tv 

9 7. Probability and Induction:—There ire ti^{0 
^news as to the relation between Probability and Induction. 

(i) Probabili^ is baaed on Indwlion.—Dr. Venn. 

(ii) Induction is based on Probability.—Jevons. 

(If we take the senses in which the words—Induction and 
Probability have been used in Logic, we must acknowict^e 
that the ground of Probability ia —that Induction, 

humanly speaking, i^docs not rest on Probability, but that the 
probability of concrete events re^ts on Inductionr'and therefore 
on Causation^ 

Compare the inferences:— 

t (i) All known A are B ; 

.*. All A are B. 
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(il) I known A are B'; 

I of all A are B. 

Both of these inferences are Inductions. So Probability is 
based on Induction. 

Cwp take Inductive conclusions as certain, when they are 
in accordance with our standard of certainty. But ^vons does 
nut agree with this view; he considers all Inductive conclu* 
sions as more or less probable only. According to jevons, In¬ 
ductive conclusions can never be considered as certain. The 
more is the number of cases examined,—the greater is the 
probability, so Jevons maintains that Induction is based on 
Probability.) 

These two views, according to Dr. Keynes, may be 
reconciled. Dr. Venn’s view is a simple one ; he took the 
* statistical Probability into consideration. Jevons had Intelltt’ 
tunl Pfobability in bis view. 

5 8. Probable and Proportional Propositions- 
Every probable proposition is coimected with what Dr. Venn 
calls a Prc^rtional proposition of the form ‘'5 A in 8 are B." 
It can be shown that every Paobable proposition must ulti¬ 
mately be traced to a Proportional proposition of that form, 
and that, without tracing it to sudi a proposition, we can give 
no rational account of its meaning, when the probability b 
represented by a fraction. Fiom the Proportional proposition 
“ 5 A in 8 are B’*, we may infer that “Any A ‘is probably 
If," the probability beinjg represented by the fraction Con¬ 
versely from a probable proposition we m|y infer a propor¬ 
tional one. Given the probable proposition “A 19 probably B V 
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the p’*obabil{ty of which is represented by the fraction •, we 
may infer the proportional proposition ‘‘ a in 3 A arc B." 

§ 9. Some Calculations of Probabilities 

(() on e of iht eve»U. is cer/atn and tht other only 

posuble or probc^U. What will be the possibility of ^their 
occuring together ? 

For'example, in drawing lots or casting dice the event of 
drawing or casting ts curtain, but that of getting the lucky lot 
or (lie is only possible. « * 

If it be I in b or to or icx), then the probability will be 4 - 
or rV 

(2) If lioo events are independent, having neither comexivn 
nor repugnance,'X'tv:'ptahihiXxx.y of their concurring is found 
by multiplying together the separate probabilities of each 
Qccurtflng- In such cases wc ^ave to estimate first the pro- 
bability of each se])arately, after which the probability ef their 
concurrence will be obtained by multiplying their separate 
probabilities together. 

Suppose the question of the concurrence of a dry day with a 
westerly wind. Suppose we have found that there are generally 
2 dry days to 3 rainy ones, giving a probability and thjt 
one day in these days has westerly wind, giving the probability 
of ’ Then the probability of a dry day with a westerly wind 
will be I X *-1. e. we may expect two such days, for seven 
difterent ones. 

(3) If two ayenls or ctuises do not concur, the probability of 
one or t^ otp«r occurring js the sunt of /httseparate possibilities. 
If the chances of two exclusive or incompatible events be 
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respeclively 4- 4"> chance of one or other of thcM’ 

X m 

happening will be 

For example ; if.i in looo is burned and 2 in iocx> art- 
drowned, the probability of being burnt or drowned is *■ 
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5 1 . The meaning of “ the Ground of Induc¬ 
tion” :—In Inductive reasoning we come to a general con¬ 
clusion after observing something to be true, in some parti¬ 
cular cases. How are wo jusiiftcd in doing this f An answer 
to this question is the statement of the grotind of Induction. 
sThc Ground of Induction is the reason wo can state for oiir 
generalization from experiences of some particular facts. ) 

§ 2 . Tho assumption Involved in Inductive 
Reasoning: Unifo rmlly of NalurjB.-+In every case of 
Induction there is an assumption involved with regardjo the 
course of nature and the order of the universe ; namely that 
there are such things in nature as parallel cases ; that what 
happens once will under a suflicient degiec of similarity of 
circumstances, hap))en again, and not only again, but as often 
' as the same circumstances recur . This means that the course 
of nature is uniform,—that the universe I? governed by general 
Jaws.. This is the fundamental principle^r.the,j|geralaxi^ 
q l I n^ctionJ ^ w ’ ' 

5 3 . The Uniformity of Nature ! The Grounds 
of Inductlon.HThe „U.oiftu:jnit>i of Nature is the Qbj 4 aivt 
ground of Induction. Wherever unifosmity exists, there we 
can draw inferences. This uniformity is our warrant for all 
inferences from experience. If nature had not been uniform, 
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we could not have drawn any conclusion regarding the 
unknown from the observation of the known. 

Again we can ndl reason inductively unless we possess 
(fl) the power of observation, (A) the'faculty of memory and 

t 

(c) the belief in the uniformity of Nature as distinct from, but 
corresponding to the objective uniformity itself. So these 
principal postulates demanded on the mental side constitute 
what is called the Suijeciivt ground of Induction. 

When we are asked to assign the JlJa/eriul ground of 
Induction, we can say that 4 s we cannot reason Inductively 
witltoul observing particular facts and the operation of the 
Law of causation in them, Observation and Experiment (which 
is also Observation under prepared and therefore known con« 
ditions) may be regarded as such. 

The Uniformity^of Nature is observed principally,as,— 
(s) Uniformity of Co-existence, and ( 4 ) Uniformity of Succes- 
biOQ or which is the result of the Law of Causation. In the 
actual working of Induction, we find it to be chiefly concerned 
with the second kind of uniformity. The principle of causa¬ 
tion which produces uniformity of nature is regarded as the 
Formal ground of Induction; and the Inductive canons derived 
from it are means of testing the formal sufficiency of observa¬ 
tions to justify the statement of a law. If we can observe Ihe^ 
process of caust and tffect in nature, we may generalize our 
observation into a law, because that process is invariable. 

$ 4. What is meant by the Uniformity of 

Nature 7 

• When we say that the *' Uniformity of Nature '• is the basis 
of our Inductive inference, ‘‘uniformity” then, is not to be 



TRE 6K0VKD Of iKOVCTtOir. « .fl7 

•4/^ 

taken to mean resemblance." It is identity alone, not in 
mere resemblance, that we can find a firm basis of inference. 
By the “ uniformity of nature ’’ then we do not mean, that 
“ the unknown will be sfttilar to the known, that the future 
will^ resemble the past." Such a general assumption that the 
future will resemble the past we have no right to make. FVom 
mere likeness of isolated phenomena we can draw no safe 
conclusions at any time, but only from identity of condi¬ 
tions." (yrha ^ is tr ue at one time under any a eLj^ co ndit iona. 
i a always under that set of ) So the uniformity 

of nature implies the Universality of Law. The Universalis 
of a Law means that phenomena are sublet to a certain law 
which we can discover. 

6 5. How do we know that Nature Is uni¬ 
form? Our conception of the Unity ofNature.-~ 
According to Green jthe fund amantal idea which underlies all 
our attempts to attain knowledge is that of the Uni^ of' 
Nature,—of the world as a system]] If there had not been 
universal laws there would have been no Unity of Nature. By 
Unity of Nature " we do not mean that the universe is an 
unchanging identity, but that it is a ^stem which remains 
identical with itself amidst the unceasing changes of relations 
between its parts. But every relation and consequently every 
change of relation is universal; i. it holds true everywhere 
and always, of all identical facts. Hence the idea of anhy ex¬ 
plains that erf uniformity. Unity implies uniformUy. 

Uniformity is a form without which intelligible experience 
would be impossible. ^ 

empincut writers holdL 
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Such a derivation would be possible only, if observation gave us 
nothing but instances of uniformity. The chaos which nature 
really presents on the first observation really vanishes upon 
deeper investigation. But why dc^ we investigate it at all ? 
Because we believe in the Uniformity of Nature. How can this 
be, *if the supposition is only derived from the observation of 
uniformity—an observation which presupposes the interrOga> 
tion. It is evident then that the principle of uniformity is not 
derived from sensuous experience. 

Nor it is an innate principle born ready-made with every 
Oam Mill has proved it very clearly. He points out that, as 
a general maxim it has scarcely entered into the minds of any 
but philosophers. But this fact is also fatal to Mill's own posi¬ 
tion, that the principle is derived from observation. Sigwart 
justly says :—“ If we had needed merely to open our ^yes in 
ordej[ to see uniformity in the course of nature everywhere 
before us, belief in the thoroughgoing constancy of the way 
in which causes act, would not have been so slow to arise, nor 
have been still only a scientihe and not a popular belief, nor 
would the tendency to make capricious powers, demons and 
gods responsible for what happens in the universe have been 
so deeply rooted.” 

(Our belief in the Uniformity of Nature really arises from 
our conception of Unity of Nature.'- 

S 6. MilPs View as to our knowledge of the 
.Unlforn\ltv of nature:—How do we know that Nature 
is uniform ^'l^AccoIding to Mill we know it by Inductive 
reasoning.. We observe uniformity in a pafticuiar depart- 
•nent of the universe,—then in another department,— 
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then in a third department,—t^en in man^ other departmenti, 
and at last we come to the^induoLve. conduslon. that Nature 
is uniform. Suppose we knew nothing of the principle i. 
did not know whether Nature was uniform or not, yet when 
we inferred that ** All men are mortal,” after observing A, B 
and C’s death, we could conclude that Nature was uniform in 
respect, at least, of the connexion between men and mortality; 
so also in a second Induction we might prove Nature to be 

uniform in another respect; in a third, and so on. As fresh 

# 

instances of proved uniformity were added to our list, we. 
might begin to suspect that Nature was always uniform ; qcw 
cases of Induction constantly being made, each in its own 
sphere proving Nature unifoim, would proportionally streng¬ 
then that suspicion; and tAen finally age after age passes 
away and Inductions innumerable are made, every one of 
which adds its item of proof without a single contradictory 
instance, the inference of the universality of the principle is 
irresistible, v 

Criticism of MllPs View:-fMiII condems induction 
by Simple Emuneration; but his knowledge of the Unifor¬ 
mity of Nature which is the ground of Induction is itself based 
on lo^HStion by .Simple Eaumuration, Mill says :—“ Far 
from bejng the first Induction, we make, ft is one of the last 
or at all events one of those which are l^est in attaining strict 
philosophical accuracy.* So this derivation of the fundamen¬ 
tal principle or general axiom of Induction from “facts observ¬ 
ed” renders the whole process of Indudliqn nugatory as a 
means of attaining knowledge. 

S 7, According to Mill Induction by Simple 
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Enumeration may sometimes be valid s^Mill ssys, 
—This method is valid precisely in proportion to our assurance 
that if an exception ever did occur, we should know of it; in 
other words precisely f as the subjects-matter is limited and 
tpecial, so is the process insuflicient and delusive. As its 
sphere widens, this unscientific method becomes less and t^ss 
liable to mislead. The axiom of the Uniformity of Nature 
is proved by this form of Induction; the evidence consisting 
in this, that the principle has been found true in every legiti' 
mate Induction hitherto made and never once false ; while at 
the same time, from the fact that these innumerable In¬ 
ductions cover the whole field of Nature’s operations, we arc 
entitled to conclude that any real, exception must have come 
under our notice. 

S 8. The sense In which Mill regards the 
Uniformity of Nature as the ground .of Induc¬ 
tion :-^An Induction may be thrown into the form of a 
syllogism by supplying a major premiss, thus:— 

Whatever is true of A, 6, C is true of all men; 

A, B, C are mortal; 

All men are mortal. 

Now it IB evident that this major premia is nothing else 
but an assertion of the uniformity of Nature in so &r as 
regards the phenomena we are concerned with. Uniformity 
in Nature " means that ^bat we find in one or more cases 
, we shall continue to find in similar cases, which is exactly our 
ipidor premiss.' ' 

^According to Mill, the major premiss of every syllogifim it 
■BO part of the evidence which proves the concluaidn, but only a 
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mark that there is sufhcient^evidence to prove the conclusion. 

maintains that both the conclusion and the major premiss 
arc alike conclusions from the antecedent observed particular 
cases^ \Vc see, A, B, C and everybody else whom we have oh- 
setved, die;—this is our evidence; and from it we conclude 
“ All men are mortal^’’ but it is that very evidence lha?gives 
us our assurance that “ what in tins respect is true of A, B, C', 
is true of all men,” in other words our observed cases prove if> 
us that Nature is uniform in respect of the connection between 
humanity and mortality. i^hc.fJnifomtity of Nature.gittndt.m 
i hc sa me ..relation with all Inductive conclusions as the major 
prff ni ss o f .cyery..^llijgi;m sUmj ^ jp relatjfp m iie condusi-O^ 
A syllogistic conclusion, according to Mill, is regarded 
ns reliable when it is shown to be consistent with the mnjc'r 
premiss, it being a wider generalisation. The Uniformity <>f 
Nature and an inductive inference are both conclusions dravn 
iroin the observation of particular facts; so the Uniformity mi 
Nature which is a wider generalisation only, confirms other 
inductive conclusions. 

§ 9 . The Uniformjtv of yjature and 
of JKature l—According to Mill, the general regularity which, 
we find in Nature, results from the co-existence of partiM 
regularities. (The Un ifijyrpiiLy Nature is a complex f:>cb 
qomnound ed of dl the separ^e uniformiti es wh ich _ex h,t 
respec t tn single phgno TW fn^ These various unilormities, 
when ascertained by a sufficient Induction are ordinarily 
called Laws of Nature. j^Stjrigtly: ..spca|Ling a law of nature is 
^QV nntfnrmity whi ch cannot te i t t f p Qpnted for by pr 

KSt^d in to simply .unifarmiUctr^ 
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Symbolic Example :—U A ia always accoiopanied by 
D, B by E and C by F, it follows, that AB is acccwnpanied by 
DE; AC by DF, BC by EF and finally ABC by DEK ; here 
we have, ordinarily speaking, seven laws of nature; and strictly 
speaking only the first three laws, if they are not resolvable 
into wny other simpler laws, arc called ^Laws of Nature; and 
others are called simply laws. 

9 10 . The Ground of Induction and Laws 

of Nature :—All Laws of Nature are inductive conclusions. 

« 

But experience testifies that among the unitormities which it 
exhibits, some are more to be relied on than others. These 
stronger Inductions are the lest to which we endeavour to 
bring the weaker ones. Suppose, for instance, that we possess 
a strong induction to this eiTect,—'* every effect must have a 
cause,” it is evident that if by any means we can bring a 
weaker generalisation within this better established law r. e. tf 
we can show that cither the weaker generalisation must be true 
or our strong induction must be fal.se,—the weaker is at once 
raised to the same degree of certainly with the stronger. This 
mode of correcting one gencralisaion by means of another, 
a narrower generalisation by a wider, which common sense 
sbggests ^nd adopts in practice is the real type of scientific 
Induction. In this sense, Mill considers the Uniformity of 
Nature or the Law of Causation which is its principal aspect 
as the ground, of all Induction. 

5 11 . The Uniformity of Nature and the Law of 
Causation :—For the theory of Induction, the specially 
Important aspect of' the Uniformity of Nature is the Law 
Causation.- 
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S 12. The statement of the Law of Causation 
Every pheaomenon which has a beginuiog must have a cause ; 
and it will invariably arise whenever that certain combination 

4 

of positive facts which constitutes the cause exists, p|Ovided 
certain other positive facts do not exist also. 

This law contains two clauses:— 

(t) That every phenomenon w^ich has a beginning must 
have some cause. 

(s) Given the cause, the effect will invariably foUo^, 
provided that counteracting causes do not exist. 

Remarks :—It is to be noticed that a phenomenon or a 
set of phenomena is considered here as the cause of another 
phenomenon. In Logic we are concerned with phenomenal 

I 

cause only. 

5 Jia. Aristotle’s Account of Causation I'he 
Aristotelian account is classical. lie distinguishes fqur •kinds 
of causes requisite for the existence of a thing :— 

(n Final cause i.e., the end or motive or purpose deter¬ 
mining the production of a thing. 

(ii) Material Cause i.e., the matter or substance which 
composes it. * 

(iii) Efficient Cause i.e., the active force employed in 
its production. 

^ (iv) Formal Cause t.e., the pattern, idea or essence in 
accordace with which it is produced. 

Example :—What is the cause of a t|ble ? The cause is a 
complex onCf involving the following factors:—Final cause :-r 
To rest book; Material CauseWood; Efficient Cause 
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Work of the carpenter or machine ; Formal cause :—Idea or 
design of the carpenter. 

Remarks In Tx)gic, the discussion of such causes is 
unnecessary. The Final Cause theory brings Theology. If by 
‘•matter” we are to understand logical subject-matter, it is 
ulway«! present and does not help us in drawing up rules of in- 
lerence. Efficient causes arc ofteft spoken of as if they were 
a distinct kind of cause, but what is meant is that efficiency 
IS an element invariably present in every case, as something 
to be added on to the mere' regularity inorder to complete 
ilie conception of cause. Hut it.s introduction here adds no 
iuriher element of informaiion.sofar as inference is concerned. 

The theory of Formal Cause is abso unnecessary in Logic. 
Civen any particular example of causation, .say the melting of 
wax by fire, to determine exactly what is here meant by the 
form and the mailer respectively seems a rather helpless piece 
of .subtlety. 

Mill says The only notion of a cause which the theory 
of Induction requires, is such a notion as can be gained from 
experience. The Law of Causation, the recognition of which 
i.s the main pillar of inductive science, is but jhe familiar truth, 
that invariability of succession is found by observation to 
obtain between every fact in nature and some other fact which 
has preceded it; independently of all considerations respecting 
the ultimate mode of production of phenomena and of cverf 
other question regarding the nature of things-in-themselves.” 

§ 14 . Dr. Martineaa on “ Cause According 
to Dr. Manineau.' a phenomenon cannot be the cause of 
another phenomenon. The idea of the productive power is 
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involved In tlJhdea of cause. So some power or force exis> 
ting along with phenomenon is regarded as cause. But no 
effect can be produced unless that force is excercised in a 
certain definite manner t.e., directed to -a cemin definite chan- 
rtel. A fprcc can be so directed only by an intell%ent person. 
The intelligent person, by which the forces operating^n the 
universe have been directed is the only cause of the universe 
which ie the reeuit of such direction; God is that intelligent 
person and He is the cause of everything. 

Remarks This theory of cause, though a correct bne, 
is not to be accepted for the purpose of Inductive Logic. •In 
Inductive Logic we have to establish universal relation between 
facts or phenomena; so the fheory of phenomenal cause is 
to serve our purpose. 

.^ 5 . Hume’s Definition of Cause S'-Thc cause 
of anyfact is the antecedent fact which it invariably follows. 

Retd’s Criticism ^Invariability of succession* cani}Ot 
establish the relation of cause and effect between any two facts 
or phenomena. According to Hume's definition of cause, 
we have to regard night as the cause of day, and day as- the 
cause of night; but we know night is not the cause of day 
and day is not the cause of night. • 

g 16 . Mill’s Definition of Cause :-^Tbe cause o 
any fact or phenomenon is that antecedent w'hich it iavariabi 
and unconditionally follows. 

Mill says :—When we define the cause of anything to be 
“the antecedent which it invafiably follows,” we do not use 
this phrase as exactly synonymous with ‘hhe antecedent which 
it intttiably followed in our past experieoioe.” Such a 
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mode of conceiving causation would be liable flo the objectiofi 
very plausibly urged by Dr. Reid, namely that according to 
this doctrine night might be the cause of day, and day the 
cause of night; since these phenomena have invariably succee¬ 
ded one anther from the begining of the world. But it is 
necessary to our using the word cause that we should believe 
noi only that the antecedent always has been followed by the 
consequent, but that it always will be so. And this would 
not be true of day and night. We do not believe that night 
w'lir be followed by day under all imaginable circumstances, 
but only that it will be so, provided tlie sun rises above the 
horizon,—there is the rotation of the earth round the Sun. 
So the cause of any phenomentfti is not that which it invariably 
follows but that which it invariably and uncondilionally 
follows. This is what writers mean when they say thiR .the 
notion cause involves the idea of nettssily. If there be 
uiy meaning which confessedly belongs to the term necessity. 
It is unconditionalness. Invariable sequence, therefore, 
is not synonymous with causation, unless the sequence besides 
being invariable is unconditional. 

[‘The unconditional invariable antecedent is termed the 
ca ise^ That which would not be followed by the effect un¬ 
less something else had preceded, and which if that something 
else had preceded, would not have been required, is not the 
cause, however invariable the se«}uence in fact be.”— Mill. 

9 17. The three difterem views regarding the 
phenomenal cause and the phenomenal effect i — 

(i) The Popular'View. 

(ii) The Scientific View or the Brown-Herschel-Mill View. 

* 
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(iii) The StHctly Philosophical View. 

(i) The Popular View The characterisUc of the 

t^opular View is that it single s out one antecedent circunistance 
or phenomenon and one such consequent and I'ej'ards them 
a& cause and effect. * 

People say that the spark of dre Is the'Cause 
of the explosion; - the passage of the bullet through the body 
Is the cause of one’s death. In the case of*the explosion we 
must take into account the prosemity of the powder, its dry¬ 
ness, the presence of oxygen in the atmosphere &c. &c.; ' in 
the othef case, the speed of the bullet, the part of the body 
pierced, the general state of the man’s health.^ 

Criticism 5 —The cause pf an event is not generally 
one single phenomenon ; but, the effect Is produced really by 
a combination of phenomtna. So it is inaccurate to mention 
any single phenomenon as the cause. 

(ii) The Scientific View or the Brown-Hcr*- 

SChel-^Mill View ;- Acco rding to this vi&aL th n n mnf nf 
ai^ event is n ot o ne_5ingle ante epflrnt rtr<^nTnct3PPj> nr 
meoon, but an s^semklage of^ occurring , 

that event follows invariably and qpQQnditionally. The effect 
is one single phenomenon; but the cause is an assemblage df 
phenomena, because the effect really takes place owing to the 
presence of all the antecedent phenomena.) Here although 
wc say that our cause includes all the antecedeius« but we 
really omit a quantity of determining elements solely on the 
ground of their comparative insignllit^nce. According to 
this view an effect may be produced by many causes. 

GrlticUm As the whole cause is made up of several 
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phenomena, so the whole effect is also made up of several 
phenomena. But this view singles* out one phenomenon only 
as "effect.” We have to find out generally the cause of one 
such single phenomenon ; so this view is useful for practical 
fturposes. 

But this view simply enufuiates the law of causation -• that 
the cause A is invariably followed by the effect a. But it 
does not explaii^ Why it is so; it merely says that it is so 
So that it does not explain the principle of causality at all. 
This fact of invariable succession has got to be explained. Thus 
this view, howeur important from the practical point of view, 
is superheiat ana does not touch the real question at all. 

(ill) The Strictly Philosophioal View :'^Accor.> 
ding to this view both the cause and the effect are-made up 
of several phenomena all the anticedent phenomena make 
up the cause and ail the consequent phenomena make' up the 
effect. This view does not admit the Plurality of Causes. 
An effect is always to be produced, according to this Philo¬ 
sophical view, by the same cause. 

Criticism If we take this view of cause, we do not 
find in nature the same cause occurring again ; so the same 
Effect is never repeated. We want to know the cause, so that 
we may produce the effect; or when the effect is produced 
we may assign its cause. Consequently this view is not use¬ 
ful for practical purposes. 

% 

§ 18. Popular distinction between the *‘condl- 
'tlbns** and the ‘tcause’* of an effect Is unphllo-' 
sophical.. 

. It is seldom, if ever, between a consequent tuid a alngle 
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antecedent, that the causal relation subsists. It is usually 

% 

between a consequent and the sum of several antecedents; 
the occurrence of all of them being requisite to produce, that 

is, to be certain of being followed by, the consequent. In 
such cases it is very common to single oirt one only of the 
antecedents ynder the denomination of Cause, calling the 
others merely Conditions. 

Thus, if a person cats of a particular dish, and dies in 
consequence, that is, would not have died if he had not eaten 
of it, iieoj)le would he apt to say that e.iting of that dish w^s 
the cause of death. There need not, however, be any invari¬ 
able connexion between eating of the dish and death ; but 

i 

there certainly is, among the circumstances which took place, 
some combination or other on which death is invariably conse- 
quenl; as for Instance, the act of eating of the dish, combined 
with *a 'particular bodily constitution, a particular state of 
present health, and perhaps even a certain state of the 'atmos¬ 
phere : the whole of which circumslanccs perhaps constituted 
in this particular case the set of antecedents which determined 

it, and but for which it would not have happened. The real 
cause is the whole of these antecedents; and we have, philoso¬ 
phically speaking, no right to give the name of cause to one pf 
them exclusively of the others. 

All the circumstances are equally indispensable to the pro¬ 
duction of the consequent, and the statement of the cause is 
incomplete, unless in some shape or other we introduce them 
all. A man takes mercury, goes out of doors, and catches 
cold. We. say, perhaps, that the cause of his taking cold was 
exposure to the air. It is clear, however, that his' having taken 
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mercury may have been a necessary circumstance of his catch¬ 
ing cold; and though it might be consistent with usage to say 
that the cause of his attack was exposure to the air, to be accu¬ 
rate we ought to say that the cause was exposure to the air 
while under the effect of mercury.—-Mill. 

S Distinction between the factors of the 
cause as “ agent ” and “ patient ” is merely ver¬ 
bal. 

One of the positive factors composing the cause is some¬ 
times called an agent, and another as a patient. Both of 
tj^iese, it would be universally allowed, are the factors of the 
cause. But the one which is regarded as acting is called the 
agent and the other which is regarded as acted upon is called 
the patient. In such a case the name “ cause ” is generally 
given to the factor which is called the agent. 

“ Those who have contended for a radical distinction bet¬ 
ween agent and patient, have generally conceived the agent as 
tEat which causes some slate of, or some change in the state of 
another object which is called the patient. But states of 
objects are also active phenomena/’ If a man be poisoned 
by prussic acid, the poison would be reckoned as an agent," 
nervous system of the individual as the “ patient" though 
prussic acid is called the agent of a person's death, the whole' 
of the vital and organic properties of the patient are as actively 
instrumental as the poison, in the chain of effects which lo 
npidly terminates his sentient existence. 

in the process of education one may call the teacher the 
agent, and the scholar only the material acted upon; yet in 
tr^ all the facts which pre-existed in ibe scholar’s mind exert 
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eithel*^co-operating or counteracting agencies in relation to the 
teacher’s effort • 

It is not light alone which is the agent in vision, but light 
coupled with the active properties of the eye and brain, and 
with those of the visible object. • 

So the distinction between agent and patient is merely, 

a 4 

verbal, patients are also always agents, and Cause includes both 
the agent and the patient. 

5 •l8^{^What phonomenop Is generally selected 
as the cause out of the antecedent phenomena of. 
the event 

(i.) That one of the antecedents which comes last, and is 
thus an event contpleting the sum of conditions, which forms 
the cause, and upon which the effect immediately follows, is 
termed th.‘ cause. 

(ii.) That-one of the antecedents which is mosl 'pecuHat 
and special to the aggregate of antecedents, is often popularly 

the cause. . •;* 

(iii.) So also that one of the antecedents which is least 
likely to be known to the hearer. 

Mill says“ Thus we see that each and every condition oi^ 
the phenomenon may be taken in its turn, and with equal pro¬ 
priety 'in common parlance, but with equal impropriety in 
scientific discourse, may be spoke^of as if it were the entire 
cause.” 

S-Wi2/Why all the conditions of the cause are 
not enumerated even when we aim at accura- 
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<i.) Because some of them wifi in most eases be Aider* 
stood witllDut being expressed. 

(iL) Because for the purpose in view they may without 
detriment be overlooked. 

For example, when we say# the cause of a man’s death was 
that^his foot slipped in climbing a ladder, we omit as a thing 
unnecessary to be staled the Circuuistunco of his weight, 
though quite indispensable a condition of the elicct which took 
place. 

When we say that the assent of the crown to a hill makes a 
law, we mean the assent, being ni;ver given until all the other 
conditions are fulfilled, makes up tlie sum of the conditions, 
though no one now regards it as the principal one. 

$ Positive and Negative conditions forming 

the whole cause :—The ppiilhe f'luUlmis are those cir¬ 
cumstances, owing to whose presence the cH'ect occurs. The 
•negative conditions of an effect may be .‘•ummed up in this : • • 
absence o£ counterarfi/ig or preTrn/inf: causes. 

(j) Counleraclitig Ciiusfs. —Mt>si causes counteract the effects 
of other causes by llie operation of the very same law as that 
by which they produce their own effects. 

^ (^) Praientire causes: —Some causes seem to be simply 

preventive i>., destroying an effect, not by producing their 
own. but by simply arresting it. 

3 S cause of aft event to be regarded as its 

immediate antecedent? —That the cause of any event 
fs an immediate antecedent follows from its being an uncondi¬ 
tional one. For if there arc three events A, B, C, causally 
connected, it is plain that A is not the unconditional antecedent 
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of C, but requires the further condition of first giving rise to H. 
But that is not alt; for the B that gives rise to C is never 
merely the effect of A; it involves something further."— 
Carveth Read. 

* “ The object of securing this close approximation betwecni 
the elements of the sequence is obvious. It is done simply 
in order to secure regularity. A* remote sequence can never 
be a certain one."—Dr. Venn. 

8 2 ^ The Fallacy of arguing “ Post hoc, ergo 
propter hoc,” or ” Cum h6c, ergo propter hoc :— 
The cause is the invariable and unconditional antecedent 
the eifcct. Accordingly, not every antecedent of an event is 
its cause : to assume that it is so, is the fallacy of arguing; 
“ post hoc ergo propter hoc." 
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§ 1. The Inductive or Experimental Methods; 

* Ihelr Utility :-i-Thcre are iome methods wiih the help of 
which we can find out the cause of a given phenomenon or the 
effect of a given cause. i When the causal relation ts established 
between the anticedenl and the consequent phenomena, we 
can come to a universal truth regarding them i. e., wc can get 
an IiiducUve conclusion otablished. These mediods are called 
the Inductive Methods oi the Kxperimental Methods^ 

§ 2. What are the Inductive Methods ?—The 
inductive Methods are ihe Methods of Oljservation and 
Kxpieriment. The lollovving are the Inductive Methods or 
the M^ods of Kxpenmcnul Knquiry;— 

(I) The Method of Agreement. 

(ii) The Method of DLiTerence. 

(ill) The Joint Method of Agreement and Difference, 
(iv) The Method of Residues. 

(v> The Method of Concomitant Variations. 

S 3. The Canons of the Methods and their 
Symbolic Formulae !— 

• (i) Method of Agreement< 

“'If two or more instances of the phenomenon under in* 
vestigation have only one circumstance in common, the 



EXPIKIMXKTAL METHODS. 


U5 

circumstance in which alone all rhe instances agree, is the 
cause (or effect) of the given phenomenon.” 

Symbolic Formula :— 

ABC—tfif 
ADE—ade 
AFG— a/g 

A is the cauSh of a. 

(ii) Method of DifTerence 

“ If an instance in which the phenomenon under investiga* 
ton occurs, and an instance in ^'hich it does not occur, hafe 
every circumstance in common save one, that one occuring 
only in the former ; the circumstance in which alone the two 
instances differ, is the effect or the cause or indispensable part 
of the cause of the phenomenon. 

Symbolic Formula ABC— 

BC—if 

A is the cause of a, 

(iii) Method of Agreement and Difference > 

” If two or more instances in which the phenomenon 
occurs, have only one circumstance in common, while two or 
more instances in which it does not occur, have nothing in 
common save the absence of that circumstance ; the circums* 
tance in which alone the two sets of instances differ, is the 
effect or the cause or ait indispensable part of the cause of the 
phenomenon.” 

Symbolic Formula :— 
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CEO—fw ' C 
rGK~/ffi ) 

A is the cause of a. 

(iv) Method of Residues 

“ Subduct from any phenomunon such part as is known by 
previous inductions to be the effect of certain antecedents and 
the residue of the phenomenon is the effect of the remaininj^ 
antecedents.” 

SymMic Formula :—B and C arc known to be the causes 
respectively of b and r. 



ABC —abc 

A ■ 

L t 

A IS the cause of a. 

Method of OoneomUanl Variations: 


” )Vhatever phenomenon varjps in any manner whenever 
Another phenomenon varies ia*' some particular manner, is 
either a cause or an effect of that phenomenon or is connected 
with it through some fact of causation.” 

Symbolic Formula \— 

A,BC— a■^bc 
A,BC— a^bc 


A,BC— 


A is the cause of a. 


§ 4. Inductive Methods and the Law of Cau¬ 
sation 

The validity of aB the Inductive Methods depends on the 
assumption- that every event or the beg^ning of every pheno¬ 
menon must have some cause, some antecedent, on the exis- 
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tence of which it is invariably and unconditionally consequent. 
These methods arc used by Mill) in strict sub-ordinaiion to the 
Law of Causation. 

In the Method of Agreement this is obvious; that method 
ivowediy proceeding on the assumption that we have found 
the true cause as soon as we have negatived every other? This 
assertion is equally true of the Method of Difference. That 
method authorises us to infer a general law from two instances; 
one in which A exists together with a multitude of other pir- 
cumsiances. and a follows: 'another in which A bein«- 
removed, ami all the circumstances remaining the same, a is 
prevented. What docs thi.s prove ? It proves that a in the 
particular instance cannot have had any other cause than A; 
but to conclude'from this iliac A was tiie cause or that A will 
on other occasions be followed by a, is only allowable on the 
tssumption that a must have some cause; that among its 
antecedents in any single instance in which it occurs, theft 
must be. ,oae which has the capacity of producing it at other 
ti mes. The same thing « true of the other Inductive Methods. 

§ The General Principl^InvoIved in thq 
Inductive Methods -The general principle involved in 
these methods is that of Eiiminalion. This was explained by 

Mill to mean the successive exclusion of the various circums¬ 
tanced which arc found to accompany a phenomenon in a given 
instance^ in order to ascertain what are those among them which 
can be absent consistently with the existence of the phenome¬ 
non. 'What cannot be removed without^ removing the given 
phenomenon.is necessary to the prbductioa*of the phenomenon 
i. <.) is part of its causl. 
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The Method of Agreement stands on the grOuhd th£t 
ev^r can be eliminated is not coni\ected with the phenomenoir 
by any law. The Mt^od of Differenee, on the.contrary, rests on 
the foundation that whatever cannot be eliminated Is coimec-* 
tsd by a law with the phenomenon. If these methods, esper 
cialiy that of Difference, can be strictly applied, there is no 
doubt that their results will be universally true, and such re« 
suits have been obtained in science by employing the Method 
of Difference. But there is always a possibility of eliminating 
or of introducing more than une element at a time, and thia 
causes an uncertainty as to the connexion of the phenomenon 
with its supposed cause. 

We must remember that the Method of Residues and the 
Method Concomitant Variations are only special applications 
of the Method of Difference. 

S 6. Every one of tbeso Methods has its spe¬ 
cial utility. 

The Methods {^Agreementand Difference:— 
The Method of Agreement leads only to laws of pheno« 
Diena—to oniformiti^, which ehher are not laws of causae 
{ion, or in which the question of causation must for ihe 
(^resent remain undecided. But the Method of Agreement i» 
j:lue9xTcsorted toft) asa means of applications of 

the Method of Difference; or (ii) as an inferior resource, in 
case the Method of IKSerence is impracticable, which tmpracti*' 
cabiltty general^ arraes from tbe invpossfbiK^ of artificially 
jiroductng the phenomena. The Method of Agreement is 
more e^>ecially thcTeaource employed where espcriiBenfcition 
is impossible. The method of Difference l» more particiitarly 
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a method of artificial experiment. The Method of Difference 
generally affords a more effic^lous process, which can ascer* 
Uln causes as well as mere laws. If the instances fulfil exactly 
the Teoulrements of the canon, this method is' perfectly rigor¬ 
ous InTts proof. 


Tho Joint Method of Agreement and Differ- 

enoe S—In cases, In which it is not possible to obtain the 
precise pair of instances which the canon of the Method 
of Difference requires—instances agreeing in every antecedent 
except A or in every consequnnt except a, we ma;^ be able by 
» double employmen t the Method of Agreeme nt,-tp discover 
in what the instances which contain A or a differ from those 
which do not. So the Joint Method of Agreement and 


Difference is useful. 

Suppose We examine a variety of Instances in which a 
occurs, and find them agree in containing A; so we again 
observe a variety of instances in which a does not oepue, and 
find them agree in not containing A, but containing the other 
factors found in the previous sets of instances, which establish? 
es by the Method of Agreement, the same connexion between 
the absence of A and the absence of a, %hich was before estab¬ 
lished between their presence. This method is called the 
Indirect Method of Difference or the Joint Method of Agree¬ 
ment and Difference ; and consists in a double employment of 
the Method of Agreement, each proof being independent of 
the other and corroborating it. It can be regarded as a great 
extension and Improvement of the Method of Agreement. It 
is,called the Indirect Method Of * difference, iji^cam: 
Hite the Method of Difference,.it proceeds by ascertainii^ how 
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and {n what, the cases where the phenomenon is present, differ 
from those in which It Is absenL^ it is called the Indirect 
Methed of Difference, because the ne^tive instance is not 
obtained by dire</ experiment, but indirectly, by showily what 
would be the result if experiment could be made. 

The Method of Residues all the methods of 
Investigating laws of Nature, .the N^cthod of Residues is the 
most fertile in unexpected results; often informing us of 
sequences In which neither the cause nor the effect was suffi¬ 
ciently conspicuous to attract of themselves the attention of 
observers. The agent A may be an obscure circumstance, 
not likely to have been perceived unless sought for until 
attenUon had been awakened by the Insufliciency of the obvi¬ 
ous causes to account for the whole of the effect. And a may 
be so disguised by its intermixture with b and c, that it would 
scarcely have presented itself spontaneously as a subject of 
separate study. 

The Method of Concomitant Variations There 

remains a class of laws which can be ascertained by the 
Method of Concomitant Variations; namely the laws of those 
permanent causes or indestructible natural agents, which it is 
inu^ossible either to exclude or to isolate; which we can 
neither hinder from being present, nor contrive that they shall 
be present alone. Dut though we cannot exclude an antece¬ 
dent altogether, we may be able to produce or nature may 
produce for us. some modiffcation in it. By a modification is 
hece meant a change in it, not amounting to its total removal. 
This Method is like the*Method of Residues a special applica¬ 
tion of the Method of Difference. 
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If some modiAcation in the antecedent A ts always followed 
by a change in the consequent a, the other consequents d and c 
remaining the same; or vice-versa, if every change in a is 
found to have been preceded by some modiAcation in A, none 
being observable in any of the other antecedents; wc may 
safely conclude that a is wholly or in part, an effect trat^eable 
to A, or at least in some way connected with it through causa¬ 
tion. 

For example, in the case of heat, though we cannot expel 
it altogether from anybody we can modify it in quantity, we 
can increase or diminish it; and doing so, we And that such 
increase or diminution of heat is followed by expansion or con¬ 
traction of the body. In this manner we arrive at the conclu¬ 
sion, otherwise unattainable by us, that one of the effects of 
heat is to enlarge the dimensions of bodies. 

9‘ t. The Method of Agreement and the Method 
of Difference contrasted:— , 

( 1 ) The Method of Agreement stands on the ground that 
whatever can be eliminated, is not connected with the pheno¬ 
menon by any law. The method of Difference has for its 
foundation that whatever cannot be eliminated, is connected 
with the phenomenon by a law. » 

(s) In the Method of Difference, the instances agree in 
everything except in the possession of two circumstances which 
are present in the one instance and absent in the other. In the 
Method of Agreement, the various instances compared (for 
here we generally require more than t^ instances) agree in 
nothing, except in the possession of two^ircumstances, which 
are comman to all the instances. 
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( 3 ) One method is called the Method of Agfeement,* be¬ 
cause we compare various insiances to see in what they agree}^ 
die other is called the Method of Difference, because we com¬ 
pare an instance in which the phenomenon occurs with another 

I 

Jn which it does not occur, in order to see in what they differ, 

( 4 ) The Method of Difference is specially adapted to the 
discovery of the effects of given causes, whereas if it is our 
object to discover the cause of a given effect, we are usually 
compelled to have recourse to the Method of Agreement. 

'* ( 5 ) The Method of Agreement is, in fact mainly a Method 
of Observation \ whereas the Method cA Difference is mainly a 
Method of Experiment. The Method of Agreement is the 
resourse where experimentation is impossible. 

S 8 . The Method of Difference arid the Joint 
Method of Agreement and Difference :—The method 
of Difference compares two instances; the Joint Method 
|c 9 mpafes two sets of instances. The proof derived 
from one set is independent of that derived from the other and 
|corToborattve of it. Still both together do not amount to a 
iproof by the direct Method of Difference, on account of the 

t ossibility of the presence or of the absence of unknown 
Ntecedents in the possitive and negative sets respectively. 

S 9. The Method of Difference and the Method 
of Residues The Method of Residues is a modification d. 
the Method of Difference; but the negative instance (i. 
where phenomenon is absent) is i^tained by DeductioHj. not 
b)b^rect expexiei^. ,The Deduction being this,->from the 
known effects of B add C separately we infer their effect con¬ 
jointly, and subtract this effect from the total effect ahe* 
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This method would be equally rigorous With the Method 
of Difference, if we could be certdn (t) of the total effects Of 
the known antecedents (B and C) and (ii) that the remaining 
antecedent (A) Is the only one present. 

§ 10. MllPfi Claims regarding the Indnctlvo 
Methods :—For these methods Mill makes very high claims. 
They are the only posslble^ modes of experimental enquiry 
of direct induction a posteriori, as distinguished from Deduc> 
lion. “ Induction ” says Mill, “ Is proof; It is inferring some¬ 
thing unobserved from something observed ; it requires, there¬ 
fore, an a]>propriate test of proof: and to provide that test', 
is the special purpose of Inductive Logic." The business 
of Inductive Logic is to provide rules and methods to which 
if inductive arguments conl^m, these arguments are conclu¬ 
sive and not otlierwise. This is what the Inductive Methods 
.profess to be. 

S 11. Criticism of Mill’s claims regarding the 

Methods:—These claims arc by no means universally 

granted by logicians. The balance of authority among 

% ^ 

modem logicians is against the claims of Inductive proofs 
and is not on their side. Mill himself also does not consis¬ 
tently naaintain these high claims and also abundantly show;}' 
th^t the canons both demand the unattainable and fall to give 
conclusive proofs of the general propositions, which he held 
to-be the business of Induction to discover and prove. 

$ 12. Criticism of thd Method of Agreement 

% 

The Method of Agreement stands as one of these methods 
ofproof "—-and sets out with claiming^ to establish bo^ 
the effect a given uuse and the cause d a given effect. 
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But immediately after we are told, the conclusion by this 
method remains subject to very considerable dotd)t. ^This 
tmceruinty arises from the impossibility of assuring ourselves 
that A is the only immediate antecedent common to all the 
instances. In other words it is impossible to fulfil the require¬ 
ments of the canon) , 

But further, (^Plurality of Cau^ is a characteristic 
imperfection of the Method of Agreement^ which is essen¬ 
tially a method of Observation as distinguished from Experi¬ 
ment. Once grant the "Plurality of Causes and the 
method ceases to furnish any valid proof. Mill himself 
says:—“ If there are but two instances ABC and ADK, though 
these instances have no antecedent in common except A, yet 
as the effect may pos.sibIy have been produced in the two cases 
by different causes, the result is at most only a slight proba¬ 
bility in favour of A.” Hence the First canon is sho\\m‘ by its 
.authoV to be false as the statement of a method of “proof.” 
According to Mill, this method can only suggest the cause. 

But Mill goes even further in the work of destruction. He 
^tclls us^o mulltply and vary our instances “ all agreeing in 
no other antecedent except A^—a requirement which he has 
told us it is impossible to fulfil—as the only means of increa¬ 
sing the probability of our conclusion. Thus the Method 
of Agreement is shewn to be of very little use. 

§ 13. Criticism of the Method of Difference:^ 
The Method of Difference is regarded by Mill as the most 
•valuable of all the Inductive Methods; it is according to him 
essentially the method of Experiment and it is ' claimed that 
by its ^ency bo(h cause and effect can be established. 
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The method treated fairly, will not hy itself justify the 
universal proposition that if a man is shot through the 

heart, he dies. Of course in such cases we do not argue 

« 

mductivcly at all, but deductively from our knowledge of 
physiology and of firearms. To really test the metliod, llicve^ 
fore, we must put ourselves in llic position of one who has no 
such knowledge, and who 'has never .seen firearms or wounds 
indicted by them. A person in such a position would not 
be justified in drawing a universal conclusion. Tiic shot has 
caused death in /Ms case; but is it due to the fact that it 
passed through the heart or to some individual peculiarity f<f 
the man ; and if the former, would death always attend such 
a wound ? The method ogives no means of answering these 
questions. 

Whilst affirming that plurality of causes does not affect the 
Method" of Difference, Mill says,—For if we have two in¬ 
stances ABC and BC, of which BC gives 6c, and A being 
added converts it into abc, it is certain that in this instance at 
least, A was either the cause of a or an indispensable portion 
of its cause, even though the cause which produces it in other 
instances may be altogether different". But this is to acknow¬ 
ledge that plurality of causes does affect the method ; arfll 
that consequently it can never prove a general proposition. 

§ 14, Mill’s Symbolism Crilicised :—Mill’s sym¬ 
bolism is defective. The iise of A, a ; B, 6 ; C, c; Ac. 
suggests that the causal connexions sought are already obtain¬ 
ed ; and this suggestion is strengthened* by Mill’s speaking of 
a. 6, c »s the* consequents corresponding t5 the antecedents A, 
B, C. This would be an open begging of the question. Mill. 
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probably do«8 not mean this, hut intends his symbols as mere 
empUy forms. They are, however, undoubtedly confusing ; 
if the correspondence between la^e and small letters mean 
nothing, it should not be employed ; whilst if it lias meaning, 
't begs the whole question. The methods might all be cx> 
jiressed by the formula ‘AB— xj '; AC —xzj which avoids the 
objection just urged in Mill’s symbolic statements. 

Dr. Venn says :—“The common notation employing as it 
docs the same letters, with the only distinction of making 
these ca])ital or small inevitably suggests that there were a 
number of quite distinct causc>elcments, each connected 
with a correspondingly distinct effect-elements, so that all 
which wc had to do was to sort ibem out and assign each 
to its appropriate relative. I wish to keep clear of any sugges¬ 
tion of this kind and therefore write down the effect-elements, 
not as b c de but p q r 5\ and thus avoid all suggestion 
that B, C. D produce p, q, r respectively, in the same way that 
. A is considered to fwoducc .r.” 

W § 15, Are those Experimental Methods Induc¬ 
tive ? By Induction, Mill continually tells us, he means 
inference from particulars. All processes of thoughts in 
w'liich the ultimate premises are particulars arc Induction. 
Prhe Experimental Methods make their experiments directly 
^]>oil comnlex cas e^ If we examine the canorts of the 
Methods, i^e find they do not even profess to start from par¬ 
ticular coi^lex facts.! They demand that the instances “ have 
only one circumstance m common," “ have every circumstance 
in common save one." “ have nothing in common save the 
absence that circumalance.” Very little conslderatioa is 
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needed to show that the complex particular facts of experience 
can never fulfil such conditions as these. Such facts never 
agree, still less do they differ in one point only. The cannons' 
assume that mnnv circumstances are first dismissed from con- 
sideratiun as ‘'already known to be immaterial to the result.' 
That is, they assume that the complex particulars of exporience 
have already been analysed and tlidt limited group.s of antece¬ 
dents consequents known to be causally connected have been 
separated out for the purpose of the Inductive enquiry, whose 
task is only to obtain simpler causal connexion by climlnaifhg 
some of the elements still left. The }>osition from which >pc 
are invited to set out is very far from the beginning of experi¬ 
mental enquiry; the clcar-cut instances supposed are possible 
on|y in an advanced stage of scientific research. 

^rhe Methods really start with universal judgments. I The 
moment you have reduced your particular fact in a pdftecily 
dehniie set of elements existing in relations which arc*acciy> 
ately known, iherty^i'ou have left the fact behind you. You 
have already a judgment universal in the same sense in which 
the result of your induction is universal The demand fdr'a 
universal to start from is indeed made explicitly by the Fifth 
Cfnon which speaks of one phenomenon varying whenever 
another varies, thus postulating that a universal connexion 
between the two should be established before the method can 
be brought to bear upon it Hence the methods which are 
Iteld out to us as the only possible modes of experimental.' 
enquirj'—of direct Induction a poslerifiri-~9Xt seen to pre- ' 


suppose the very work which they tl^msllves are set forth as ^ 
alone caoable of accnmnlishine. «It is evident then these 
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mclhods are not inductive^ Mill’s sense of the term|‘’' for they 
do not start from particular facts,' but from propositions as 
universal as those they profess to prov<iv-\Velton. 

§ 16. The Deductive reasoning is involved in 
Jlhese methods <—If we examine the kind of reasoning which 
the methods involve, we find that it is deductive throug-hout. 
This is apparent at the first glance, in.the Method of Residues; 
and IS acknowlcdscd by Mill: “Of the two instances which 
the Method of Difference requires, one positive, the other 
negative,—the negative one or that in which the given phono- 
.n;enon is absent, is not the direct result of observation and 
cx]>erimcnt, but has been arrived at by deduction”. 

In so far a.s inference is involved in the use of any one of 
the methods, it is riRtlimiwr in its sgxnre! All the methods 
can be fairly lejiresented by the formula AB—.vv; AC—as. 

The argument then runs— 

^ Any antecedent is invariably followed by the same conse¬ 
quent. 

A is followed in this case by x andj* (ist. example). 

.’. A is invariably followed by .v or 

Taking this as the next major premiss, we have—■ 

A is invariably followed by .v or y. 

But A is not invariably followed by^ ( 2 nd. example). 

A is invariably followed by x. 
i. e., A is the cause of x. 

By similar arguments it can be established from the pre¬ 
mises that A is the cp.use x, and that B—j, C —z are also 
rgriprocal causal connexions. The type of argument is «een 
to be deductive throughout, and to be valid if the truth and- 
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suJTicicncy of the premises are granlcd : and if A, B. C 
and .V, j', z symbolize elcmenls which are indepcndcnl of each 
oihcr. Hut in no case is ihc inference “ inductive," in the 
sense of drawing a conclusion more general than the premises.— 
Wciton. , 

§ 17. The sense in which the methods m«y bo 
regarded as InductiveIt'is true that the methods are 
not inductive in the empiiicisi sense, in which Mill uses the 
Word, of enabling ihc <-nr|uirer to gatlier and prove universal 
la\\s b)- a simple comparison particular facts : hut they an* 
indiK'iive in tlic sense that their help is taken in inducdvc 
iiu'esiigation. 

§ 18. The Inductive Mclhodsof Agreement and 

% 

Difference may be applied to fix the Definition of 
a word inordinary use and in this application 
Ihdro is a postulate Involved corresponding to 
the Law of Causation. • 

The definition of a wool should contain its exact connota¬ 
tion. By applying the Method of Agreement and that n1 
Difference, we can determine that connotation. We know that 
whatever alribuie can be absent without rendering the name 
inapplicable to the things which constitute its denotation i< 
not a part of its connotation ; and whatever attribute cannot he 
omitted without rendering the name inapplicable to the objects 
• which it denotes, form.s a part of its connotation. 

When we observe the facts ABCD. ACDK, ABDF and 
ABEF whose common name is x, w» find nothing but A In 
them comirton. This is the application of the Method of Agrfee- 
mem. It suggests that A is the connotation of x. Then 
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again by applying the Mctltod of Difference, we find that A B 
C D is a thing which is called either Xy or X ; and BCD is a 
thing which is y or not-X. Here we see that when A is 
absent, the thing is not called X ; consequently there cannot 
be any doubt of A’s being the connotation of X. The Method 
of Difference supplements the Method of Agreement. When 
the connotation is known in this -way, the dtfiuUwn can be 
easily framed. 

When we apply the Method of Agreement and tliai of 
Diffcrnce in fixing definition, we take it for granted that the 
following postulate is given for carrying out the iiroecss :-~ 

Kvery name is always to be used in the same sense i. t., 
(i) every name has a fixed connotation and (ii) that is invariable. 

This postulate corresponds to the Iaw of causation which 
says, (i) Every phenomenon has a cause and (ii) the same 
cause has the same effect; because it stales (i) Kvery word 
has a fixed meaning and (ii) tlie same word must have the 
same meaning everywlierc. 

§ 19. The Method of Agreement and Empirical 
Laws :—We can never prove oiusation by tlie Method of 
Agreement; all that it provjes that two phenomena (A and a) 
ari found together,— an Empirical Ijiw. We can never be 
sure that some unknown antecedent (B; is not either the 
cause of both phenonacna, or causes one (<») while having been 
in our experience invariably conjoined with tlie otlier (A) 

$20. The Method of Concomitant Variations 
and classiflcatlon :—The application of the Method of 
concomitant Yariaiiohs must be preceded by Classificatiotk 
by Series. The mere arrangemeAt of a set of objects in a 
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series, according to #ie varying degree in which they ex- 
hil)it some fact of which we are seeking the law, is naturally 
suggested by the necessities of our inductive operations, K ^ 

§ 21. DifTlcuUies in the application of the 
Experimental Methods ;— 

The great dilTiculty is the dinicutty of discriniiniatThg or 
dislinguisliing all the diiTerenl antecedents and consequents 
and of eliminating precisely those antecedents which we wish 
to have eliminated and of retaining those wlitcli wc wish to retain. 

The dilTicdlty of the investigation of the laws of ]»henomcna 

I 

by means of the Kxperimenial Methods is singularly increased 
by the necessity of advening to the following circumstances 

(i) Plurality of Causes. 

(ii) Intermixture of l^fTccts. 

(iii) Progressive Effects. 

§ 22. Plurality of Causes .'—liy Plurality of Causes 
is meant that a given effect may arise from different causes in 
different cases. 

Example '.—Death may be caused by poison, disease, old 
age, gun'sbot, violence, lightening &C. 

§ 23. Plurality of Causes and the Method of 
Agreement;—The possibility that the same effect may have 
been produced by different causes leads to ‘'the cliaracterislic 
imperfection of the Method of Agreement. Tile Method of 
Agreement is vitiated by Pluraiity of causes. The effect a 
may be produced in one case by B : jn another by D ; in a 
third case by F. The Method of Agreemeht, therefore, cannot 
lead us to . any certain conclusion. It can only suggest that 
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■A may be the cause of a. So this ifcthod can be regarded 
as a Method of Suggestion only. 

9 24. Mill maintains that the imperfection of 
the Method of Agreement arising from the Plura- 
, iity of Causes may be remedied. 

(r) It is only when the insUincus, being intU-finituIy 
mulitplied and lun ieJ, coiltinuc to suggest the sa»ne result, 
that tills result acquires any liigh degree of UKlependciU value. 
When the instances are Viiricd aiid rrry manr, the suiiposilion 
tliai the presence in all, of the common aniecedent maybe 
i>tin])iy a cuinciilence, is rebutted ; and this is the sole reason 
why mere number of instances iliffering only in iinuuueriat 
points, is of any value. 

( 2 ) The uncerLaiiUy of the conclusion s'uggesicd by the 
RIeiliod of Agreement, may also be remrjved by having the 
conclusion conhiuieil by the application ot the Method of 
DilTernce or by vUe Joint Metliod of Agreement and DilTerencc*. 


§ 25. Plurality of Causes and the Method of 
Difference ;—.Mill maintains that the Method of DilTcrence 
is hot rendered imperleci by Plurality of Causes. I'or if we have 
two instances AilC and BC, ot which UC gives />r, and A being 
lidded converts it into iid<, it is certain liiai in this instance at 
least .\ was eiliier the cause of a, or an u)di.^{<en^able portion 
of ns cause. Plurality of Causes, ihereiore. not oulv docs not 
diminish the reliance due to the Method of Difference, but 


does not even rentier a greater number of observations or 
experiments necessary ; two instances, the one positive and 
the other ncg.itive, aie still sutlieient for the most complete and 
rigorous induction. 
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§ 26. Plurality of Causes and the Joint Me¬ 
thod of Agreement and Difference The Joint 
Method of Agreement and Difference is not affected by the 
chiifactcrisiic imperfection of the Method of Agreement. For 
in the Joint Method, it is supposed not only that the instances, 
in which a is, agree only in containing A, but also that the 
instances in which a is not, agree only in not containing 
A. Now if this be so, A must be not only the Cause of a, but 
the only possible cause; for if there were another, as for 
example 11, then in the instances in which a is not, B must 
have been absent as well as A ; and It would not be true tha’t 
these instances agree on/y in not containing A. This consti¬ 
tutes an immense advantage of the Joint Metliud over the simple 
Method of Agreement. 

The Method of Agreement, when applied to negative in- 
stancds,,is free from Uic characteristic imperfection which 
affects it in the affirmative cases. But it is generally altogether 
Impossible to work the Method of Agreement by negative 
in.stanccs without positive ones. Hence the need of the Joint 
Method. • 

9 27. How do we discover that a given elTect 
is producible by a plurality of causes ? * 

(i) When an effect is producible by two or more causes, 
they may be discovered as separate sequences l)y separate sets 
of instances. 

One set of observations or experiments shows that the sunt 
is a cause of heat, another that frictiem is a source of it, 
another that'percussion, another that electricity, another that 
chemical action is such a source. 
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(a) Plurality may come to lii^ht in the course of colleclin;^ 
a mimlier of instances, when we attempt to find some circums¬ 
tance in^hich they all agree, ami fail in doing so. We find 
h impossible to trace, in all the cases in which thg effecL is 
met with, .inv common circumstance. 

5 28, Intermixture of Effects t--Tntennixturc of 
effects takes place on account of a concurrence of two or more 
causes, not scparatolv itroducing each its own effect, but interfer¬ 
ing with or modifying ll»e effects of one another. (,)f this there 
are two cases :—(i) t’ompound Effects and (ii) Hcteropatic 
Effects. 

Compound Effects :—In t'omiiouud ^iffect§ the sepa¬ 
rate effects of all the CAii^es continue to he produced, hut 
arc cotnpoumied with one .mother, and dis.ippear in one total. 
The effects of the difleicnt causes without being transformed 
altr^ciher may be fu'-ed into one re%ultanl in which they can 
1.0 longer be distinguished >«nd recognised.« 

Example; - In the principle of the Paranclogntm of For¬ 
ces, we have an inst.cncc of Compound Effect. 

HSteropathic Effocls :—We have an Hcteropathic 
effect, \Yhen the joint effect is not of the same kind with the 
separate effects ; the sej).u ate effects of the causes disappear 
and a totally new itet is developed bv their combination. 

.Example:—Chemical products. 

f -I jit- r , <i i, 

I 29. Progressive Eirects:—Progressive Effect is 
i complex effect arising from the operation of one cause, by 
lha continual addition of an effect to itself. 

Example :—The fall of iieavy bodies to the earth, sixteen 
feet in the first second, forty-eight in the second and so on in 
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the ratio of odd numbers, from the action of one cause, jitravity. 

f 30* Temporary EfTects, Permanent EfTecte 
and Progressive Effects :—There is an obvious distinc> 
tion between temporary and permanent effects. There are 
some phenomena, some l>odily sensations for example, which 
arc essentially instantaneous, and whose existence can*only 
be prolonged by the prolongation of the existence of the cause 
by which they are produced. There are other phenomena 
permanent in their nature ; having begun to exist, they would 
exist for ever unless some cause intervened having a tendency 
to alter or destroy them. Water once produced will not ot 
itself relapse into a slate of hydrogen an<l oxygen; such a 
cliange requires some agent having the power of decomposing 
the compound. 

An agent or cause producing a permanent effect may 
instead qf being merely temporary, be itself permanent. In 
this case whatever effect has been produced up to a given timn 
would subsist permanently (absence of altering causes being 
supposed) even if the 0.1080 were then to perish. Since, 
however, the cause does not perish, being permanertt, but 
continue to exist and operate, it continues to add more and 
more to the effect, and thus we get a progressive tfftet from the’ 
accumulating influence of a single permanent cause. 

§ 31. Progressive Effects arc of two kinds 

(i) When the cause though constantly acting is not vai^ble. 

(ii) When the constantly-acting cause itself varie.s. ^ 

\ 32. Complex Effects and Inductive Me- 
thods:— 

(i) In cases of Compound Effects, the Inductive 
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Methods are not applicapble. The Deductive Method is our 
oaly resource there. 

(ii) There are some Hcteropalhic Ejects which are 
called Transformations, where causes and ellccts^are 
mutually convertible i. t., when we can make A produce a or ii 
produce A. Thus Hydrogen and Oxygen, when fused pro¬ 
duce ttaler ; water galvanised protluces hydrogen and o.xygen. 
With the exception of “ Transformations,’' the investigation 
of Heteropathic EfTects by direct Induction is practi.sed 
at such great disadvantages, as generally to be impracticable. 

(iii) The que»Uons, what effect will result from the conii- 

% 

nual addition of a given cause to itself and what amount of the 
cause being continually a<lded to iLself, will produce a given 
amount of liie cllect, are evidently Mathematical questions and 
to be treated, therefore deductively. The Deductive Method 
and not the Inductive Methods then are applicable in case of 
Progressive Effects. 

I'ake for instance, the heterojialhic laws of mind,—as when 
a complex passion is formed by the coalition of several ele¬ 
mentary impulses ; or a complex emotion by several simple 
pleasures and pains, of which it is the re.sult without being the 
kggregate or in any respect homogeneous with tliem. We can 
discover these laws by the slow process of studying the simple 
feelings themselves and ascertaining synthetically, by experi- 
men^g on the various conditions to which they are subject, 
whaWhey are, by their mutual action upon one another, 
capable of generating.* 

§ 33. “ Exception proves the Law.” Is there 
any Exception to a law ? 
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The notion that there may be a real exception to a general 
truth arises from neglecting the proper mode of expressing a 
law. What is called an exception (o a general principle is 
ab^ys a case of some other law inleifering vHth it and dis> 
guising or destroying its effect. • 

Kvery law of causation is liable to be countcractAl and 
apparently frustrated by coming into contact with other laws, 
the results of which are more or less opposed to its result. A 
cause always Itnds to produce it;f effect, counteracting cauges 
may prevent that effect being manifested in the usual form. 
A cause is always a trndtnry. 

An exception to a law implies (he co-existence of that law 
and a counteracting law. So an excepiion proves the law. To 
call one of two concurrent principles an exception to the other 
is contrary to the correct principles of nomenclature. An 
effect of precisely |^e same kind and arising from the same 
cause ought not to be placed in two different categories, 
merely because, there does or does not exist another cause 
prepondering over it. 





THE DEDUCTIVE METHOD. 

§ 1. The DeducUvd Method and Us function 
Tiio Dcductivo Metiiod is tlie muiliod applied in finding' out 
the law of a complex cflcei, from the laws of the differettt 
causes of which it is the ioinl result. The l.)e(luciivo Moihod 
considers separately (he causes which enter into the complex 
enecl and c(»mpulcs or calculates that elTeei a priori —from 
the balance or product of the effects of the different causes 
which produce it. 

8 2. The distinct operations involved in 
Deduction :—Given ;uiy complex pht^oinenon, the Umjuirer 
consiciers, what laws already ascertained by Induction seem 
likely to apply to it (in default of known laws, hypotheses are 

substituted); he then computes the effect that will follow from 

« 

these laws in circumstances similar to the case before him ; 
and he verifies his conclusion by comparing it with the actual 
phenomenon. 

Therefore the operations are the following:— 

(i) Ascertaining the laws of separate causes by direct In¬ 
duction. 

(a) Ratiocination from the simple laws to the complex 
case t. calculating from the laws of the causes, what effect a 
given combination di ifiem must produce. 
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( 3 ) VeriScation by spcciPc experience. 

§ 3. There is difTiculty In the application of ihe 
Deductive Method; but the method is not ren- 
d^i^d inopyatlve thereby. Verifleallon is useful. 

The diilli.'ulty is in asccriaining the law of each sepiti.uu, 
cause which takes share in producing the effect. VVItiin in 
every single instance a miiliHude, often an unknown multitude 
of agencies arc clashing and coinl)ining. what security have \vt» 
that in our compulation a priori we have taken .ill these inir> 
reckoning This question has real weight and would Tc 
altogether unanswerable, if there were no test hy whic h, 
when we crujiloy the Deductive Method, we might judge 
whether an error of this description has been committed or 
not. Such a test is Veriiication, without which all the result!) 
it can give, have little other value than ^hat of conjecture. 

5 4’.’Verlflcationand Errors In Deductive Argu¬ 
ment :—If in verifying a deductive argument, the clftct lyi 
computed from the laws of the causes assigned, does not 
correspond with the facts observed, there must be an error 
somewhere. If the fact has been accurately observed, the 
error must lie in the process of Deduction or (x>mpulaiion, ‘ 
or else in the premises ; and we h.ive to find it out. *■ 

§ 5. Simple Laws of Nature and Deductive 
% 

Calculation 

(i) Unless the simpler Laws of Nature are ascertained or 
hypothetically framed, Deductive Calculation is not possible. 

(ii) Any simple Law of Nature is d(jpmed to have gained in 
point of certainty, by being found to explaill some complex case 
which had.not previously been thought of in connexion with it. 
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S 6. DifTerent forms of the Deductive Me¬ 
thod :—The Deductive Method ‘ presents several forms (i) 
according to the subject-matter to which it is applied ; and 
(ii) according to the mode o£ its application. 

The following are the forms of the Deductive Method 
according to the subject-matter to which it is applied ;— 

(i; The Abstract Deductive Method deals with 
the laws of those sciences which are not concemeil with cau¬ 
sation, and therefore which are not liable to counteraction,—the 
law of number and extension,' for example. The application 
of it is found in Euclid’s Geoinetry ; so it is also called the 
Geomelrictil Method, 

( 2 ) The Concrete Deductive Method deals with 
those sciences which are concerned with phenomena of causa¬ 
tion. * 

The following are the forms of the Deductive Method 
a,CCording to the mode of its application 

(1) The Direct Deductive Method is that in which 
we obtain our conclusion or complex law by Deduction first 
I. e., by a calculation of the effects of the conjoint causes, and 
afterwards verify it by comparison with the results of expert- 
aace. This is also called the Phvsieal Method, 

( 2 ) The inverse Deductive Method is that in 
which we obtain our law more or less conjecturally by Direct 
experience and afterwards verify it by showing that it is 
deducible from more general or better known laws. This is 
sometimes called the Historical Method, because it is more 
useful than any other*in explaining the movements of history and 
in verifying the geiteralisationsof Political and Social sciencea. 
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When the forces determining a phenDmenor .,r ''ntaiiner- 
ous or too indclinitc to be combined in a oir *.'. di-.li; 'on. we 
ma)' begin by collecting an empirical lav. ui ihe j-n.-noiufiton 
aiy/lhcn endeavour by dc«luetions from a »f-n . leration oi the* - 
circumstances and forces known to be opf'rativc, that sucli 
a law was to be expected. > 

§ 7. Tho Geometrical Method nnd Politics: — 
Politicians while appKing 'I.- de<lucfive rea-oning. sometimc.s 
omit to lest their results by any comparison with the facts ; 
arguing fr<*ni certain •’ Rights <>f man '* or “ Interests *of 
classes ” or •• Law- of Sui j^ly and Demand. ’ lliat Mils or tlitit 
event will hapjien o. ougi.! »lii’p|»en, witiioui troubling ilunn- 
selws to observe wli her't does happen or evn has hajifiened. 
Tills method of lAduelioi. ..'ithout any emjurical vcriiieaiion 
IS called by Mill the tieouietiical Method; ami it c.in tic 
trustworthy only where there t« no actual cop.dici of forces to 
be considered. In juirc mathemalieal rf.asomng about'sp.ic*;, 
time and numher, provided the {»romises .lud tin; reasoning 
he correct, veyil'ication by a compari’-'-u nun in'- ft- s may 
l>e needless, as there is no possilnlity ol connienu tion. Puj 
wlien we deal with aitual causes, no computation of their 
efl'ccis can be relied upon without comparing our conclusiotfi? 
with the facts: not even in Astronomy and I’hvsics, lea.st of 
all in' rolilics. ’ 

§ 8. The use of the Historical Method is not 
conftned to the studies of History, Political 
Science and Sociology.—Though,tlie u'?e ofilie Hi.iJto. 
ncal Method is more useful than any otlfcr in these subjects 
but ‘‘ we should not allot to each subject its own method a.id 
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forbid the use of any other ; as if it were not our main object 
to establish truth by any means. Wherever the forces deter¬ 
mining a phenomenon are too numerous or too indefinite to be 

4 • 

combined in a deductive demonstration, there the Histor.'ral 
Method is likely to be useful; and this seems often to be the 
case i.i Geology and Biology, as well as in the science of 
History or Sociology and its various subsidiary studies.” 

5 9. Direct Deductive Metliod and Inverse 
Deductive Method Contrasted :— 

In the Direct Method, a deduction is veiiSed by compar¬ 
ing it with an induction or an experiment; in the Inverse 
Method, deduction is called in to verify a previous Induc¬ 
tion. 

$ 10. Physical Method and Historical Method 
Contrasted 

Ordinarily the Direct Deductive Method is called PItpical; 
ar.d the Inverse Deductive Method is called Historical; hut 
properly speaking the method used in the study of physical 
phenomena, where causes arc comparatively dafinitc is Physi¬ 
cal ; and that used in the study of Historical phenomena, 
where causes are indeimiee, is Historical, The essential 
difference between the Physical and Historical Methods is that 
the Physical Method leads to definite results—amounts to 

^ r 

exact demonstration, whereas the results arrived at by the 
Historical Method are at best only vague and probable. 
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9 1. The Relation between Induction and 
deduction :—There artf three principal stages through which 
we pass in our Inductive reasoning:—(t) Observation of 
particular facts and Formation of Hypotheses, (ii) Applica¬ 
tion of Inductive Methods and Generalisation, and (Hi) Verifi. 
catiun. We know that the Deductive reasoning is involved in 
Inductive Methods ; and Verification is nothing but Deduction. 
Again the major premise of a deductive reasoning is generally 
inductively olitaincd. So there is no opposition between the 
Deductive and the Inductive reasoning. 

Such antithesis is only possible when Induction is rd^garded 
astounded on e^imeralion; and this, we know, can give us no 
truly, universal propositions. But on the view of (Inductive 
Methods, it is clear that the inference is based on deductive 
principles throughout. It is a derivation of conclusions from 
hypothetical premises, and nothing can be more deductive th^ 
the connexion of a hypothesis with the consequences by which 
it is verified. 

The distinction between Induction and Deduction is one of 
aspect. “ In Induction, reality presents itself in concrete 
and partigily isolated instances, and the task of inference is 
to discern the universal which is more or less hidden in those 
instances. In Deduction, oa the other hand, reality presents 
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itself in its univcrha] as)>ect, and the task of inference is to 
trace the presence of the imiversalm the diltcring and complex 
instances of its manitesialion ”—Welton. 

5 2. Carvelh Rend on the SubjectDedut 'on 
de()end.s ou Induction, if general propositions arc only known 
to us through the facts. Induction depends on Deduction ; 
because one iuct can never *Iirove <inuuier, except so far us 
what is true of the one is true of th9 other and of any other of 
the same kind ■, aoil hecause to exhibit this resemblance of the 
fatls, it must be stated in a general proposition.'* 

- $ 3. Jovons on the inipurtan.ee of Induction 
and Deduction 

It cannot be said tltal the Inductive process i.s of greater 
importance than the Deductive process, because the latter 
process is absolutely essential to llie existence of the former. 
Eacli is the complement and counterpart of the oilier." • 

“ Ibduclion IS die inverse operation to Deiluclion and 
cannot l>e conceived to exist without the con^sponding opera¬ 
tion, so that the question of relative importance cannot arise." 

' ■“ It must be allowed that in Dogic, Imluctive investigations 
arc of a far higher degree of dilliculty, variety and coinplexiiy 
than any question of I.>educiion; and it is this fact no doubt 

which had led some logicians to erroneous opinions concern- 

♦ 

iiig the exclusive importance of Induction.”—Principles of 
Science. 

§ 4. Induction is mainly concerned with obser¬ 
vation i Deduction not so.—In induction, we are more 
concerned with the* minor premise than with the major one. 
liere we try by observation and 9 xperiment to obtain materials 
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for a premise which with the Iaw of Causation or any of the 
canons of experimental enquiry form a valid syllogism. 

Induction is the process of finding the minor premise by 
observation and experiment, when the major premise is either 
the law of causation or any of the canons of Inductive enquiry. 
Deduction is more concerned with the general proposU, 
tions. It has not much to do with observation and experi¬ 
ment, but only develop the evident significance of the 
premises. It brings logeilier the explicit meanings of the given 
propositions and tries to join together these explicit meanings 
and thereby to find out what is implicit in their combination. '* 

§ 5. The relation expressed by metaphors:— 
The expressions of Bacon, - ‘ ascending ' and ‘ descending ’ 
respectively for Induction and Deduction, have met with consi¬ 
derable favour. This is a metaphor. There is a whole voca- 
bulai) of expressions in common usage which rest iq>on the 
same analogy : thus we speak of ‘ rising to first principles,’ 

‘ coming down-to-particulars,’‘ hights of abstraction' and su 
forth. The notion conveyed by these inetaphora is presumably 
this :—He who is in possession of a generalization is like a 
man on the top of a hill; not merely on account of the toil 
expended in getting there, for we may expend trouble as wtdl 
in digging as in climbing, but on account of the increased 
powers of vision or insight, which he thus acquires. And the 
broader the generalization, or the higher we climb, the more 
pronounced do these advantages generally become. 

{ 6. Induction and Deduction; from Effects to 
Causes and from Causes to Effects :— . 

It U sometimes said that in Induction we proceed froni. 
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effects to causes, whereas in Deduction we proceed fi'oM 
causes to effects. This statement is true, if we accept * the 
popular scientific ’ account of causation. It ^oukl not conti¬ 
nue to hold good when the cause and the effect are both v,.ry 
bosely dehned; and w’oiild equally fail when they are defined 
*with t4ie utmost conCeiv.ihlc accuracy. That is, it seems to 
require that, relation between cause and effect should not be a 
simply reciprocal one. For instance where the consequences 
of an illness or a wound arc precise and definite an<l could not 
be produced by any other injury, our inference is equally 
certain, and is as naturally couched In the deductive form, 
whether wc start from the cause to infer tlie effect or converse¬ 
ly. On the other hand when in .accordance with popular 
usage, we omit many of the antecedent elements, our argu¬ 
ment in each case alike claims no greater force than that affor¬ 
ded by Analogy or Prol)l.iblity. 

‘ When we start with the assumption that every event is 
preceded by some one or other of certain groups of pheno¬ 
mena, any one of which would cerUiinly cause that event, wc 
Rec that the relation between the two elements (the antecedent 
and the consequent) is no longer reciprocal. Given the antece¬ 
dent, the consequent necessarily follows, and the inference can 
easily be thrown into the technccal deductive form All X is 
followed by Y ; this is an X; therefore this will be followed 
by Y. But given the consequent, we can only conjecture the 
antecedent. 

^ If we are to determine with certainty which of the possible 
known cases was productive in the case in question it can only 
He by an inactive process; that is, we must set to work by 
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employing Inductive Methods. Although therefore we can 
not correctly say that arguing from uffucts to causes is Induc¬ 
tion, it is nevertheless true that in the current logical sense of 
thq'«vord “ cause,” this procedure will almost always demand 
an appeal to Inductive process, whilst the converse procedure 
will not do so. 

§ 7. Induction and Deduction: From Facts to 
Ideas and From Ideas to Facts. 

Buckle says that in Induction we reason from furls: In idtas, 
and in Deduction/row iiieas tofuts. In so far as this is ano¬ 
ther wa^ ot estimating iliat Induction involves generalization,’it 
is true enough ; but it sacrrlices accuracy and completeness to 
brevity. Do we never reasonyrom ideas tn idtas ax /rum. facts 
to facts f' 

There can be no doubt that we sometimes reason from 
facts'to facts. As Mill has remarked, much of the almost 
unconscious inference of daily life is carried on in this fasliioii, 
and inductively. [ again the highest kind of reasoning 
would have lo be d -ribed as reasoning from ideas to ideas. 
For example, when we deal with a somewhat abstract subject- 
matter, we reason in this way. 

But what the above expression means, is this: that the 
jaw in which wc sum up generalization of a number of facts 
belongs to the cla.ss of subjective or menial acquisitions. It 
involves more of the subjeaive or mental element than is in¬ 
volved in what are commonly called *• facts." We must not 
forget that “ laws ’’ are sometimes called “ facts,” but that is 
because they are the compendious statement of ^1 particular 
facts indicated by them. We may say that InducAn involves 
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generalitation from individual observaiions and Deduction 
involves specialization to narrow and even to individual results 
from given generalizations. 

$ 8. Induction and Deduction : Analysis a.td 
Synthesis. 

Induction is called Analvsit, because from special cases 
we proceed to find out the fundamental. Induction is the 
analysis of intension or properties. Deduction is called 
synihetu, because in Deduction we pass from the general law 
to particular facts,—'So from the fundamental property to all 
properties found in particular cases. 

This description is true from the intensive point of view ; 
but from the extensive or denotative point of view Induction 
ought to be regarded as %ynthfsit and Deduction Analyiiu 
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DSKONSTBATION. 

$ 1, Dennition of'Demdnstratlon :~-A demonstra¬ 
tion in the logical sense is a reasoning in which ^>e conclu¬ 
sion follows necessartty from the premises,—as opposed to one 
in which the conclusion is only probable. 

9 2. The Ground of DemonstrationThe 
ground of Demonstration is the Law of Identity. Demonstration 
is possible only when the conclusion can bcshown to be in 
some way identical with or contained in the premises; in 
other word.s when the conclusion is wholly or partially identical 
with the premises or follows from them as a consequence 
of something contained in them. * • 

IS 3. Demonstration and Necessary Truth :—A 
Necessary Truth according to the common definition, is such 
as is supposed to be independent of the evidence of experi¬ 
ence. Philosophers belonging to the Experience School t. e., 
those who hold that the source of all our knowledge is expdl'i- 
ence, deny the existence of necessary truths in this sense. 

But Milt has defined Necessary Truth as that which neces¬ 
sarily follows from assumptions which, by the conditions of* 
the enquiry, are not to be questioned. What is really meant 
here by muasify, therefore, is etrtaiHty»of Infertnet. 

9 4. Demonstration and Deductive Reason¬ 
ing :—All deductive prot^s are regarded as jjfjptOAlUative 
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proofs. The propositions of Euclid are said to be demons¬ 
trated ; and this means that the conclusions are proved by 

bringing each case under the sweep of the fundamental prin- 

• 

cipies of Uic science. Demonstration gives us the highest 
certainty. When a thing is demonstrated, all our doubts 
vanish. at once, because then the thing is seen to follow 
necessarily from certain fundamental^ princi|)les or laws whose 
validity no one questions. Demonstration always presupposes 
belief in the premises with winch wc start, whatever may be 
tht*rational insiification of those belicf.s. 

. S 5. Deductive Conclusions and Necessary 
Truths :--Deiluctive conclusions necessarily follow from 
the given premises. According to Mill their necessity is only 
a hypothetical necessity. The Deductive reasoning starts from 
the granting of certain fundamental suppositions and then pro¬ 
ceeds to trace the consequence of such suppositions i. e., what 
inferenwcs might be drawn from them, leaving for separate 
considerations how far they arc true and what corrections 
must be made if they are not exactly true. Mill maintains 
that the major premise of every deductive reasoning is an in¬ 
ductive cooclu.sion ;—and if the major premise do not .state 
a > lecessary truth, the deductive conclusion can not also do so. 
Hut the fundamental suppositions are not always inductive 
conclusions and inductive conclusions are not necessarily 
. uncertain. 

$ 6. Inductive Conclusions and Necessary 
T«ruths :—We most k^ow first how the inductive conclusions 
are arrived at, and then cmly can we say whether those conclu¬ 
sions are tb^iatements of necessary truths or not. 
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If our induction is only^an Induction by Simple Enumera* 

tion, our conclusions are only more or less problematic. But 

acc^rding^ to the view of Scientific Induction, every inductive 

generalization consists in passing from observed phenomena 

to their essential and invariable conditions. When this is 

done, and when it is shown that any new phenomena Ac Re- 

# 

termined by just those eShditions, all that needs he done i.". 
done. There is no inference dfom some observed instances to 
all cases i. e., inference is not based there on enumeration ; for 
once it is established that the essential conditions in the several 
cases are identical, no place remains for such an inference ; we 
have a simple example in the I^w of Identity. When the con¬ 
ditions of a phenomenon are accurately stated,then the general 
judgment is necessarily true. If our analysis is inaccurate, if 
what we assume to be the conditions of the phenomenon, are 
not'Ically its conditions, then our general propositions arc not 
true. ^ our analysis is inadequate, if what we take for tke 
essential conditions, include other elements or if we omit 
some essential elements of the conditions, then our judgments 
has not universal validity. In so far as any judgment is true, 
it is necessarily true, for necessity consists only in the connec¬ 
tion of a consequent with its ground. When "accuracy anti 
adequacy are undoubted, there is no uncertainty. 

5 7. Why Mathematical Truths are parti¬ 
cularly necessary;—-Mathematical truths are often held 

4 

to be of a superior rank to those of Physical Science; the 
former are spoken of as ‘'necessary,'* ^e latter as 'contin¬ 
gent truths.' The character of necessity 1 . -the peculiar 
certainty • attributed to Mathemadcal truths, it ftcordiog to 
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Mill, an Illusion. Mill is wrong in holding that the' certainty of 
Mathemadcal truths is Actitious. 

Mathematical Tviths are not necessary in the psychologic 
cal sense that everybody must think them as truths; they ar*; 
necessary in the sense,—those who think them at all, can think 
theih only in oneway. **In Mathematics, we deal entirely 
with abstract notions; we, therefore;'constitute the conditions 
by our own mental act and as so constituted they are not 
liable to be modified by other conditions. In Geometry, for 
example, we deal only with abstract ideas of limits,—with 
suHaces, lines and points. We construct our figures by a 
mental synthesis of just those elements and nothing more, 
and from such construction, we derive propositions which, as 
they express relations subject to no conditions but those 
which we have ourselves imposed, are applicable to every 
other figure in which just those conditions and those only are 
fulfilled, and are, therefore, universal.” The ^cessaiy 
character of Mathematical truths is therefore due, to exact 
knowledge of conditions, but such complete knowledge is 
not always possible in the physical science. Still all general 
propositions about nature are necessaiy, in' so far as they are 
true. 

S 8. Are the Concepts and Axioms, on which 
Mathematics rests, generalizations from sen¬ 
suous experience ? 

According to Mill, they are so; but points and lines are not 
sensations or combinlition of sensations,~they are the con¬ 
ceived limits of surface, in other words relations which exist for 
thought but*not for sense-perception. Mill says in one place 
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that there exist no points without magnitude; no lines with¬ 
out breadth, or perfectly 'straight; no circles with all their 
radii exactly equal; nor squares with all their angles perfectly 
right. How can he again say that the points, lines, circle^ 
and squares which any one has in his mind, are simply copie^ 
of the points, lines, circles and squares which he h^s ^nswy 
in his experience ? .* 

The concepts and axioms, on which Mathematics rests, arr 
not generalizations from sensuous cx|)crioncc. Mill’s theory 
of knowledge has led him to think them to he otherwise. I'hu 
source of knowledge, according to Mill, is sensuous cxpcpi- 
ence. He docs not properly acknowledge the function of our 
intellect. 

§ 9. Whewell and Mill’s controversy regard¬ 
ing the Mathematical Truths. 

ekeeprding to Whewell, the Inilh of the Mathematical 
axioms is perceived a priori; repeated trials .are not rtquirjjd 
to verify their truth; they may be suggested by experience, 
yet exiterience dues not prove them. 

Whewell’s argument (a) If an axiom were pro¬ 
ved by the evidence of the senses, wc could only be convinced 
of its truth by actual trial, as is the case of “ two straight lin^s 
cannot enclose a space,’’ by seeing or feeling the straight lines ; 
but it is seen to be true by merely thinking of them; therefore 
the ground of belief must be in tlie laws of ih^mind itself. 

Mill’s reply :'-Imaginalion can so perfectly reproduce 
sensations of form, that our mental pictures of lines^ circles &c 
are just as fit subjects of experiment as \hc external picturcH 
or the realities themselves. 
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Whewell*9ar^nient (b) S —The evidence of Axioms 
from actual ocular inspection is not only unnecessary, but un¬ 
attainable. The thin;^ asserted beiti^ that the two parallel 
tines will not meet in infinity,—how can the senses take co^- 
itisance of a non-existent pbenonrenon ? Can we see or feel 
tfte^Iiires no/ mee/ at an infinite de.stance ? 

Mill’s answer We know lira if two parallel straight 
lines ever meet or even beg^n to ap]>roach, tins must take 
place at some finite distance. 

WheWeU’s argument (c) Axionrs are conceived 
by* us not only a.s true, but as universally and neccessnrily true. 
Now experience cannot possiMy give toany proiiosition this 
character. 1 have seen snow a hundred times and may have 
seen Utat it is white, but this carmot give me entire assurance 
that ail is white,—much less that snow tmtst lie while. 

Kxperiuncecannot offer the smallest ground for the necessity 
ot a Reposition* Necessary trutlis are those in which we not 
Only Team that the proposition i.r true, but see that it must 
be true ; in wlwch the negation of the truth is not only false but 
impossible, In which we cannot cv^n by an effort of imagina¬ 
tion conceive the reverse of that wliich is assertc<h 
' Mill’s answer ;-^Inconcetvability of the contradictory 
of a proposition is not a mark of necessary truth, nor even a 
certain mark of its being true at all. 

Inconceivability is an acctdenUil thing dependent on the 
mental constitution and history of the person who tries to 
frame the. conception.'* Our capacity or incapacity of con¬ 
ceiving depends on our association. Educated minds can 
break up their association# more easily than the uneducated* 
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We have several examples of propositions, once rejrarded as 
inconceivable by the greatest man, now regarded not only a* 
conceivable, but as the only true accounts. 

'* Sir William Hamilton agrees with Mill in rejecting incon¬ 
ceivability as a certain mark of falsity. He says that what ^is 
inconceivable may be true. He gives an example. ‘‘.Matter 
must be either infinitely, divisible or not," by the Law of 
Kxcluded Middle. Both of them are inconceivable; but 
one must he true. What is inconceivable may be true. 

There are other arguments In favour of the a priori view, 
but Mill has tried to refute them also. 

Argument (i) :—Increase of certainty pari passu with 
increased ex|)ericnce is a mark of a truth derived from ex¬ 
perience. 

After seeing lo people die, I should expect more con¬ 
fidently the mortality of any new man than if 1 had seen five 
only; still more if I had seen one hundred than if ‘ meciily 
ten and so on. Axioms want this marh. being believed with 
the fullest certainty, immediately they are understood. 

• ♦ 

Mtll*8 reply t—Afte^ having once arrived at full cer¬ 
tainty, no further experience can increase that certainty. In 
axioms and similar assertions a single experience is sulhcicnt. * 

Argument (tl) t —Impossibility of establishing a propo¬ 
sition by propositions simpler or more certain than itself is a 
mark of the necessary truth of that proposition. Axioms possess 
this mark and therefore are necessarily tru e. 

Mill’s reply :—The propositions which are admitted to 
be proved by experience cannot also be established by propo- 
litions simpler or more certain than themselves. 
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Arguznont (111) :—Mafakind- universally and constantly 
;ACting as-if they believed them, is*a mark of necessary truth. 
Axioms possess the mark. 

Mill's reply >Such belief is found in propositibns 
l>roved by experience also. 

rA.pgument (Iv) :—There is to our mind a distinct and 
conscious difference between the two^classcs of truths both as 
to their certainty and the kind of evidence wc should bring 
forward, if they are disputed. 

■ {a) Two and three make five, or two straight lines can 
net enclose a space. (3) Fire burns or a stone dropped into 
water goes to the bottom of it. Thu former seems to have a 
necessity about it which does not belong to the latter. 

Mill's reply S—This argument as.seris thc'inconceivable- 
nuss of tlic contradictory in difTcrent words. 



XVI. 

fiTLLOaiSHS. FUNGTIONB OF SYllI.Oa^SlCS. - 

$ 1. Definition of Syllogism syllogism is a 
process of reasoning in which we pass from two given propo¬ 
sitions containing a common term to a new proposition, 
whose truth follows from theirs as a necessary consequence. 

The original meaning of " Syllogism " was “ computation.” 
Aristotle borrowed it from Mathematics. 

S 2. Premises and ConclusionThe two pro¬ 
positions from which we start In a syllogism are called pre¬ 
mises : one of them is called the major premese, and the 
other the minor premise. * The new proposition which is 
obtained from them is the contlushn. 

( 3, Different kinds of Syllogisms :—Syllogisms 
are pure, when both the premises are of the same character, 
f. e., (i) when both the premises are categorical, (ii) When 
both are hypothetical, or (iit) when both are disjunctive. 
Syllogisms are mixed when both the premises are of different 
character,— i) When the major preihise is hypothetical and 
the minor categorical, (ii) when the major premise is dis¬ 
junctive and the minor categorical, (ili) when the major 
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I. Pure 


Syllogisms:— 


premise is hypothetical and the jninor disjunctive. So we 

have 

f I. Categorical. 

2 . Hy]*othetica!. 

( 3. Disjunctive, 
f I. Hypothetical. 

2 . Mjxcd.— 2 . Disjunctive. 

3. Dilemmas. 

§ 4. Rules of Syllogisffi 

I. Rules giving the description of Syllogism, or relating 
to its Nature 

* (i) A syllogism must contain three and only three terms. 

(ii) A .syllogism must consist of three and only three pro> 
positions. 

II. Rules of Distribution or relating to Quantity :— 

(t) The middle term must he distributed once at least. 

(ii^ No term may be distributed in the conclusion vi'hich 

was not distributed in one of the premises. 

III. Rules of Quality :— 

(i) From two negative premises no conclusion follows, 
i.f., one of the premises must be aHirmative. 

(ii) If one premise is negative, the conclusion must be 
negative; and to prove a negative conclusion, one of the pre¬ 
mises must be negative. 

§ 5. Figures of Syllogism Syllogisms may be 
divided into four figures according to the position of the 
middle term in the premises. Figure is the form of a syllo¬ 
gism as determined^/the position of the middle term i|i the 
two premises. In the first figure, the middle term is the sub¬ 
ject in the major premise and predicate in the minor. In the 
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second figure it is the predicate in both the premises. In the 
third figure, the middle term is the subject in both of them. 
In the fourth figure it is the predicate in the major premise 
and subject in the minor. 

$6. The Basis of Syllogistic Reasoning : Ax-> 
ioms of Four Figures :— . ® *' 

All Syllogistic reasoning is ba^d upon the fundamental 
Laws of Thought. 

Axiom of the First FigureWhatever is predL 
cated whether affirmatively or negatively, of a term distributed 
may be predicated in like manner of everything contained id 
it. l!his is the Dictum dt omni et nuUo. 

Axiom of the Second Figure If one term is con- 
tained in and another excluded from a third term, they are 
mutually excluded. This is the Dictum dt diverso. 

Axiom of the Third FigureIf anything, which is 
stated to belong to a certain class, is aihrmed to }K)ssess or to 
be devoid of certain attributes may be predicated in like 
manner of some members of that class. This is the Dictum.dt 
Exemplo. 

Axiom of the Fourth Figure ;—Three classes can^ 
not be 80 related; that the first is wholly included in the 
second; the second wholly excluded from the third; and the 
third partly or wholly included in the first. This is the Dictum 
de reciproco. 

§ Y. Each figure has its peculiar importance.— 
According to lambert, the first figure is suited to the dis¬ 
covery or proof of the properties of a thing ; the second Is the 
discovery or proof of the distinctions between things; the 
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third to the discovery or proof of instances and exceptions 
the fourth to the discovery or exclusion of the different species 
of a genus. 

First Figure:—In the first figure (i) the deductive 
^character of syllogistic reasoning,—the subsumption of a 
S|ftcial case under a general rule is expressed in the very form 
of the argument; so duducUons front general scientific prin¬ 
ciples are expressed in iu (ii)^ We have all kinds of conclu¬ 
sions f. t., A, £, 1 and O propositions, (iii) A universal 
afiirmative proposition can be obtained only in this figure. 
The business of deductive sciences is mainly to establish 
universal affirmative propositions; so the first figure is very use- 
ful for this purpose. 

4 

Second Figure ;—In this figure negative conclusions 
only can be proved; so it is most employed in arguments 
intended to disprove some assertion. 

• '/lllrd Figure :—In this figure particular conclusions 
only can be proved ; it is therefore, specially adaped to the 
establishment of exceptions to a general rule. 

Fourth Figure:—The chief value of the fourth figure 
is theoretical; as it is a possible arrangement of terms, its 
recognition as such is necessary to complete the formal, 
doctrine of figure. 

The relation of species and genua would be much more 
satisfactorily established by a syllogism in the first figure in 
jrhich the name of the species is the minor and that of the 
genus'the major \|erfn, than by one in the fourth figure in 
which the ihajor term represents the species and the minor 
term the genus. 
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S 8. The Axiom Involved in Syllogislic Rea- 
soning; Dictum de Omni et nuUo:— 

According to the Scholastic logicians the first figure is the 
perfect type of Categorical syllogism. All other forms of 
syllogism, if they can be reduced to this figure, are regarded 
AS valid. Therefore the axiom involved in this figui% i.e., 
Oif/unt de omni el nitllo is considered as the fundamental axiom 
or principle of syllogism. 

§ 8. Mill’s Remarks on the “ Dictum de omni 

I 

et nullo”:— 

This dictum is a mere identical proposition and not thh 
fundamental axiom of syllogism. A whole class is in fact the 

same thing as all the individuals included in it Therefore if 

% 

we say '* whatever is true of a whole ^ss is true of every indivi^ 
dual in that class,"' it is the same as saying ‘ whatever is true 
of all the individuals of a clast is true of every individual in 
r/,an obviously Identical proposition. 

S 10. Mill’s Axiom of Syllogism According to 
Mil), every Syllogism comes within the following formula 
Attribute A is a mark of the attribute 6. 

The given object has the mark A. 

.'. The given object has the attribute B. 

The Syllogism :—All men axe mortal. 

Socrates is a man. 

Socrates i8.^mortaI. 

will be expressed in the following manner 
The attribute of men is a mark of tb% attribute morulUy. 
Socrates has the attribme of-man. 

Socrates has the attribute mortality. 

i6 
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Therefore the axiom involved in syllogistic reasoning is 
this :—“ Whatever has any mark, has that which it is a mark 
of.”-.-Or, wl«en the minor premise as well as the major 
is universal, we may state it thus : Whatever is a mark of 

yny mark, is a mark of that which this last is a mark of." 
So the axiom is,—“ Nota nota: est, nola rei ipsius." 

Remarks:—This axiom is given by Kant. Mill has 
rejected the old dictum and accented this one. Mill need not 
reject the “dictum dc omni et nullo*', thinking it to be an identi- 
cal proposition. If the dictum be an identical proposition, 
tnen the axiom of “ Nota Notai" is also an identical 
proposition. In fact the old axiom is .stated from the 
•hnolative point of view, and the new one is slated from the 
/onnoialive point of view. 

§ 11. MilRs objeclions against the Syllogistic 
Reasoning 

(i) Syllogism is not the usual process oT reasoning. 

(li) The fallacy of Petilio Principii is involved in every 
Syllogism. 

§ 12. Syllogism and the usual process of rea¬ 


soning 

Archbishop Whaiely has contended that Syllogism is ihf 
mode in which all men reason and must do so, if they reason 
at all. In syllogism we reason from universal to particular 
According to Mill, the usual process of reasoning is from 
particular to particular. Mill says :—“ If from our experience 
df John, Thomas &c., -vho once were living, but are no\v dead, 
we arc entitled to conclude thatall human beings are mortal, 
wc might surely without any logical consequence have conclu- 
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dc(! at once ffom these Ins^nces that the T)uke of Wellington 

is mortal. The mortality of John, Thomas and others is aftt-r 

all, the whole evidence we have for the moruHtv of the Duke- 

of Wellington.’* Mill also adds;—“All inference is fmn 

particulars to particulars; General propositions arc mere!* 

registers of such inferences already made, and short foPultil;.' 

_ ^ 

for making more. The major premise of a-syllogism consi * 
quently is a formula of this description and the conclusion is 
nf'l an inference drawn /ram the formula, but an itifcrenci* 
drawn according to the formula : the real logical antecedent r r 
premise being the particular facts from which the general 
proposition was collectc<l by Induction.” 

Criticism of Mill's View “ It Is true that the Syllo¬ 
gism is not the process by which we usually reason. But it is 
equally true that our usual reasonings will not be valid and 

« I 

therefore nof deserve the name, ynless they are capable of 
being reduced to the syllogistic form. Mill seems to make 'a 
confusion between the business o‘f Psychology and that of 
Logic. It is not the business of the latter to give an account.of 
the various processes by which people reason correctly or 
incorrectly, but to give an account of the processes by whi|h 
they ought to reason and must reason if they wish to reason 
correctly ”—Dr. Ray. 

§ 13. What is meant by the fallacy.of Petitio 
Prj^clpil ? 

When the truth of any of the premises, from which the 
conclasion is drawn, is known or dertvdd ^om the troth of that 
conclusion, the fallacy committed in the reasoning is called 

Petitio Principii. 
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Or, in other words^etitio Pcincipii is a fallaqr whicii we 
commit when we attempt to prove a conclusion from thu 
premises, the ground of any one of which is the truth or the 
conclusion. 

r We must remember that Fetitio Principii is a fallacy of 
We cannot commit it, unless we start from a proposi¬ 
tion which we want to prove. 

Example;—We come to ihfl conclusion, " All men are 
mortal,” after observing the death of A, B, and C. Then we 
reason syllogistically:— 

All men are mortal. 

X is a man. 

X is mortal. 

> In this case there is no Pctitio Principii. But suppose wc 
come to the conclusion. ''All men are mortal ” after observing 
the death of A, B and X, and then reason syllogiaticalty 

4 

All men are mortal. 

X is a man. 

X is mortal. 

In this case there is undoubtedly Pelitio Principii. 

5 14. Mill’s attempt to prove that every 
syllogism Involves the fallacy of Petltto Principii. 

According to Mill, the general principle, instead of being 
given as evidence of the particular case, cannot itself be taken 
for true without exception, until every shadow of doubt which 
could affect any case comprised wi/Ain it. is dispelled by' evi¬ 
dence. The truth of thd conclusion ought to be known before 
the assertion, the univeiaal premise in the syllogism; no 
one is warranted in asserting the general proposition with- 
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ou! having saiisfictl himself of ihc truth of everything which 
u incluiies.' So the syllngislic conclusion does not give 
us any new information not given by<he premises ; and It is 
not an inference at ail. It is ilrawn from a premise, wh(jsp 
truth depends upon the truth of the conclusion. Therefore 
there is I’elilio l^rincipii in every syllogism. 

^'■prllicism of Mill’s View:—(i) Mill himself has 
said that in Induction wo eonte to a eciier.il conclusion after 
the observiilion of sf)mc cases einiv. ll'jw can he s.ay then, 
Yvlion we have the svMoa'isin : - 


.■Ml men are mtirial. 

The Duke of Wellington is a man, 

. The Duke of Wellington is mortal, 
that we ought to know that “the Duke of Wellington rs 
mortal,’' before asserting the |iriiposition, “All men are 
mortal*’? We can establish the, prnpi)>ition,‘‘.Ml rn'm ar>* 
mortal," after knowing only that “ Socpitcs is morla!,’’ “ I’latft is 
mortal.” and “ Aristotle is moriSl," and without noticing tlie 
mortality of the Duke of Wellington. We acknowledge, that 
the premises of a valid syllogism cannot be true unless the 
conclusion is aI.so true; bin wc nevcrlhcdess have vi^id 
grounds of accepting the premises, which are independent of 
any explicit knowledge of the truth of the conclusion. So 
there is no pttUio priti'-ipii'wi the syllogism in which we have 
the cdnclusion :—The Duke of Wellington is mortal. The 
major premise is not a mere summation of instances, as Mitt 
has said. 

(ii) Again a syllogistic inference requires the combination 
of both ‘premises, but Mill’s objection involves the tacit 
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asiumption that the minor premise is unnecessary^'It is 
when the relations predicated in the two premises ftre brought 
before the mind, then it sees the force of the inference. Mill 
says,—“When you admitted the major premise, you asserted 
t^e conclusion." If so, the minor premise is superfluous. 
Bul^lill himself acknowledges that the major premise does 
not individually specify all it merely incIudeQ but only indi¬ 
cates them by marks and that the Junction of the minor pre¬ 
mise is to compare any new individual with the marks. The 
necessity to a syllogfiitic inference, of thi; minor premise, is 
then a proof that such an inference is not a ptiUtoprincipu, 

(iii) It is also to be mentioned that it is possible to accept 
the premises without drawing the conclusion the conclusion 
of a syllogistic reasoning makes explicit in thought what is 
implicit in the premises. This is evident in Geometrical 
conclusions. So syllogistic conclusions can increase our 
knowledge. The function (rf inference is not o^Iy to convey 
some new knowledge to us -which are not contained in the 
premises, but also to make explicit what is implicit in them. 

8 15. The Use and Function of Syllogism 
I. We know that the syUogi.stic reasoning and the Induc¬ 
tive reasoning are equally important and there are inferences 
in both of them. An Inductive conclusion conveys new in- 
' formation ; a syllogistic conclusion also increases our know* 
ledge by making explicit in thought what is implicit in the 
premises. 

' II. (a) But according to Milt, both the major premise 
and the conclusion of every syllogism are inductive inferences 
based upon particular facts. The major premise is a general 
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proposition. The advantage in judging whether any contro¬ 
verted inference is legitimate, of referring to a parallel case, 
is universally acknowledged. But a general proposition is 
nothing but all possible parallel cases at once, all cases to 
which the same set of evidentiary considerations is applicabk. 
The use of the syllogism is in truth no other than the us^ of 
general proposition in reasoning. A. syllogism is not a form 
in which we Mnr/reason, but .it is a form in which we may 
reason and into which it is indispensable to throw our reason¬ 
ing, when there is any doubt of its validity. So syllogism is 
a mode of verifying any given argument. 

Mill says:—“The conclusion in a syllogism is not drawn 
/rom the major premise, but in accordame with it." Both 
the major premise and the conclusion are the inferences drawn 
from the observed particular facts. The major premise is not 
the* ground of the conclusion ; but the particular facts obser¬ 
ved are the grounds of both of them. In a syllogism, we 
' examine the consisttney of the iwo inductive conclusions. 
The major premise i.s a general proposition and consequently 
the embodiment of several inductive conclusions. So when 
any syllogistic conclusion is shown to be consistent with ^le 
major premise ; the conclusion is also confirmed by it. 

(^) The syllogistic operation, according to Mill, is not 
a process of inference, but a process of interpretation. In a 
syllogism we have to avoid an inconsistency between the 
major premise and the conclusion. With this view, we inter¬ 
pret our general proposition. The syMogjsm is thus merely 
a process by which tho real or complete meaning of a general 
proposition established by Induction is made explicit, and by 
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whjclj the vatidiiy «if a reasoning, is tested. It is in other 
words an imi,^ri~'rtrti-r .>t ih.« g.-n.-mt pffnif^iinn and a test. of 
reatjoning* The rui^ for this interpretation arc the rules of 
the syllogism iliey merely hcif) us in iruerpreting correcUy 
tfie true meaning of general propositions and in applying 
particular eases. 



